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AAS nests eo Jp i and claim they are the fastest, best all ’round fire 

Mt fighters made. Patrols are liberally supplied with 
INDIANS which are carried in fire trucks. Sturdi- 
ly built to stand continual hard use, INDIANS 
had to be right to get professional foresters’ en- 
dorsement. Outfit carries high on the back, no 
rubbing or chafing. Powerful 50 ft. stream pene- 
trates to the base of grass or brush where fire is 
doing its deadly work. New York Forest Service 
truck shown at left. 


The vital necessity for conserva- 
tion of our forest lands is great- 
er now than ever before. Be 
prepared! The slight cost of an 
INDIAN is many times made up 
for in the protection it affords. 
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for the facts and opinions advanced in the papers pub- 


lished by it. Editorials are by the Editor-in-Chief unless otherwise indicated and do not neces- 
sarily represent the opinion of the Society as a whole. 


EDITORIAL 


LET Come WuHat May 


the House recommitted the Reorganiza- 


|: was clear even on April 8, 1938, when 
tion Bill that the problem was not 


t solved and that the reorganization of gov- 
“ ernmental agencies was only postponed. 


Practically all students of government be- 


) lieve that governmental agencies should be 


reorganized, and there is broad public 
support for it. Almost everyone who thinks 
he is “in the know” at Washington feels 
certain that the problem will be tackled 
again by Congress at the coming session. 

The self-imposed reorganization of the 
Department of Agriculture announced by 
Secretary Wallace on October 6, however, 
was quite unexpected. This reorganiza- 
tion has far-reaching implications in so 
far as the Forest Service is concerned. 
In the public announcement of the re- 
organization of the Department, the Sec- 
retary stated that the changes were de- 
signed to expedite the service of the De- 
partment to the public. At the moment 
it would be presumptuous indeed to ques- 
tion the sincerity of this statement. It 
must be taken at its full face value. 

Under the new organization of the De- 
partment of Agriculture, the four lines 
of work which in the opinion of the Sec- 
retary have assumed the highest impor- 
tance in recent years have been unified. 
These lines of work are: 

(1) The formation of programs and 
plans is assigned to the Bureau of Agri- 


cultural Economics, which will be charged 
with department-wide responsibility. This 
work is in charge of H. R. Tolley. 

(2) The execution of marketing work 
is lodged in four units responsible to the 
Secretary through a Director of Market- 
ing and Regulatory Work. A. G. Black is 
in charge. 

(3) The execution of all physical land 
use programs which involve operations by 
the government on farm land is con- 
solidated in the Soil Conservation Service 
under H. H. Bennett. 

(4) Research work in the field of agri- 
cultural and industrial technology is now 
under the direction of the Chief of Chem- 
istry and Soils, H. G. Knight. 

On October 6, the Secretary issued a 
memorandum directing the Soil Conser- 
vation Service and the Forest Service to 
effect the transfer to the Soil Conserva- 
tion Service of the employees of the For- 
est Service who have been assigned to 
performance of work undertaken by the 
Department pursuant to the provisions of 
the Cooperative Farm Forestry Act. It is 
extremely doubtful that foresters approve 
this change, although the Secretary must 
have felt that it was justified and neces- 
sary to expedite and unify the work of 
the Department. Only time will tell if it 
will accomplish what it was intended to 
accomplish. 

It is to be expected that opponents of 
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any change in status of the Forest Service 
will read into the reorganization plan an 
attempt to emasculate the Forest Service. 
It probably will be argued that it was 
deliberately stripped of all activities hav- 
ing a direct relationship with agriculture 
in order that it could be more logically 
and more painlessly transferred to another 
Department. Although it appears from 
the surface that the anchorage of the 
Forest Service in the Department of Agri- 
culture is now much less secure, it does 
not follow necessarily that this was any 
more than an incidental and inevitable 
result of what in the opinion of the Sec- 
retary was a needed and desirable change. 
Furthermore, it even is possible that the 
present reorganization so enmeshes for- 
estry in the entire fabric of the Depart- 
ment that the Forest Service has a strong- 
er rather than a weaker anchorage in it. 

At the moment foresters have no alter- 
native. They must accept the reorganiza- 
tion of the Department of Agriculture as 
a sincere and honest attempt to improve 
the services of the Department as a whole 
to the public. At the same time they have 
a right to expect that the Secretary will 
be the first to resist, and that he will be 
ready to assume the responsibilities of 
leadership against any attempts to am- 
putate from his department a_ service 
which in the opinion of all its former 
chiefs, Pinchot, Graves, and Greeley, should 
remain in Agriculture. If, despite such 
leadership on the part of the Secretary 
and if despite any assistance he may be 
able to obtain from outside sources the 
Forest Service is still transferred, then 
foresters must be ready to accept this as 
the inexorable will of the legislative and 
executive branches of the government and 
adjust their actions accordingly. 

Friends of the Forest Service are, no 
doubt, somewhat disturbed by the sudden 
turn of events in the Department of Agri- 
culture but there seems to be no imme- 
diate cause for dismay. Certainly noth- 
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ing would be gained by arousing old! 
hatreds, passions, and prejudices. What 
is needed most is a calm and deliberatet 
analysis of governmental problems as a} 
whole. Adequate consideration must alsc 
be given to the fact that old landmarks 
are disappearing and that new conditions) 
and new environments are being created 
Adjustments and changes have been made} 
in the past, more ee and chase 


are dynamic, not static. 

Strongly though most foresters may feel¢ 
that the Forest Service should remain ini 
the Department of Agriculture, they 
should not dismiss entirely a considera-4 
tion of the possible advantages of a sepa 
rate and distinct Department of Con 
servation. Actually, a fairly good case 
has been made for such a department by} 
individuals whose genuine and sincere int 
terest in the Forest Service cannot be 
questioned. The possible advantages ot 
such an arrangement should be explorec 
fully and critically, without emotion ox! 
sentiment. 

Difficult though it may be for foresteray 
to see the logic and the justice of the 
changes that have been made and prob; 
ably "aihes changes still to come, they all. 
should be able to get some comfort from) 
the knowledge that the Forest Service on} 
former occasions has met adversity, resis-:/’ 
tance, and even intrigue and that it ali ) 
ways has emerged in victory and glory) 
that because of its success in serving tha} 
American public it is too firmly rootec:b 
to be irreparably harmed by any shift ory 
arrangement; that it has brought distinc 
tion to the Department of Agriculture anc | 
that it will bring distinction to any othe i 
department in which it may be placed:l) 
and that, provided its leadership remains? 
sound and courageous, it will overcomes 
any real or imaginary difficulties that may) 
be placed in its path. Such a governs} 
mental service may be thrown in the aiy 


_ THE EFFECTS OF THE HURRICANE UPON NEW ENGLAND 
& FORESTS 


By ROBERT T. CLAPP 
In Charge of the Yale Forests, Yale University 


In September New England was swept by a hurricane of unprecedented intensity and 
destructiveness. Although the greatest loss of life and the most spectacular property 
damage occurred along the New England Coast, the most lasting scars were made on 
the forests of the region. The salvaging of the some 4 billion feet of wind-thrown 
timber is a gigantic task. Some of the methods proposed for accomplishing the 
task and some of the problems involved in their execution are described by the author 
of the following article. It seems clear that despite the fact that the forest damage 
was confined to New England, the effects of the damage will be felt over the length 
and breadth of the Nation. 


HE hurricane of September 21, 
| 1938, visited upon southern and 
central New England the worst dis- 
aster in the history of the region. A rare 
timing of the locations of high and low 
pressure areas caused a tropical storm 
moving up the Atlantic Coast to turn 
northward across Long Island instead of 
veering out to sea as most such storms do. 
The story of lives lost and millions of 
dollars damage to property and commu- 
nication systems as the storm battered the 
coast and raged up the Connecticut River 
valley is no longer news. Reconstruction 
has progressed with remarkable speed and 
within a year much of the evidence of 
property destruction will be gone. 

The damage to New England’s forests 
is of a more lasting nature. It will take 
from thirty to one hundred years to re- 
store the woods to their former condition. 
Preliminary estimates of the loss in tim- 
ber blown down indicate tremendous de- 
struction. Maine reports about a quarter 
of a billion board feet of timber down, 
New Hampshire two billion, and the other 
New England states intermediate amounts. 
The total loss is probably between three 
and four billion board feet. 

Most of this timber is white pine, al- 
though in northern New Hampshire and 
Vermont much spruce and hardwood are 
down, and the loss in Connecticut is 
mostly hardwood. In general the older 


stands have suffered the most severely; 
in other words, New England’s best tim- 
ber is down. 

All state and federal forestry officials, 
lumber company executives, and forestry 
associations deserve the highest praise for 
the energetic and efficient way in which 
they immediately tackled the problem of 
recovery. It was soon realized that there 
are three phases of the problem which 
must be attacked in this order: first, the 
prevention of fire under the most hazard- 
ous conditions ever known in this region; 
second, salvaging as much as possible of 
the down timber in such a way as not to 
demoralize the lumber market; and third, 
restoring the productive capacity of the 
land for future timber crops. 


THE PROTECTION PROBLEM 


The fire hazard is great this fall; it 
will be much worse next spring when the 
vast quantities of slash are thoroughly 
dried out. The amount of slash on the 
ground will make it very difficult to fight 
fire. Unless extreme precautions are tak- 
en it is quite possible that uncontrollable 
fires will rage through many acres of 
woodland, fires hot enough and fast 
enough to wipe out farms and small vil- 
lages as well as all the logs which are 
waiting to be salvaged and much of the 
young timber which escaped destruction. 

Thanks to the prompt action of the 
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federal and state governments fire preven- 
tion measures were started almost imme- 
diately. The woods in affected districts 
are closed to all persons except the own- 
ers and their agents. Fires are prohibited 
without permits, and restrictions govern- 
ing the issuing of these have been tight- 
ened. Lookout towers are being rebuilt 
and telephone communications re-estab- 
lished. Radio will probably be brought 
into use more than ever before. Main 
highways are already open. Emergency 
crews of C.C.C. and W.P.A. are clearing 
town roads and woods roads for the 
passage of fire fighting equipment. The 
objective should be to make it possible 
for trucks to go anywhere in the woods 
where they could go before the hurricane, 
and particularly to open up roads lead- 
ing to supplies of water for fire fighting 
and roads penetrating large blocks of 
otherwise inaccessible forest. Brush will 
be disposed of to a safe distance back 
from every road to minimize the likeli- 
hood of fires starting along the roadsides. 
Laws prohibiting the discarding of burn- 
ing material from automobiles will prob- 
ably be strictly enforced. Extra _patrol- 
men will be assigned to particularly dan- 
gerous areas. Through radio broadcasts, 
press releases, public addresses, and signs 
along the highways the public has become 
more fire conscious than it ever was be- 
fore, and many of the extreme precautions 
that are being taken are the direct result 
of aroused public sentiment. 

It is said that the danger has been 
exaggerated. Possibly this is true, but it 
is well that it has not been minimized, 
for such a tinderbox has never existed in 
the Northeast before, and truly no one 
knows just how dangerous the situation 
may be. 


THE SALVAGE PROBLEM 


Large government expenditures for fire 
prevention should not be criticized, al- 
though there is some question of the wis- 
dom of the government policy of hiring 
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relief labor for cleaning up the woods a 
high wage rates. This wage policy haw 
always been a bone of contention with) 
business. It becomes particularly acutdé) 
at this time when cutting salvage expensi) 
to the minimum is imperative if any 
value at all is to be realized from th 
down timber. The lumber industry i 
being forced to compete with W.P.A. inj 
hiring labor. Operators should not bil 
forced to raise their already adequati| 
wages to pry men away from the relielf 


rolls. The W.P.A. work would surely bi) 


slightly below commercial wage rates. — 


The salvage problem is nearly aa 
urgent as the fire protection problem, fod 
a large part of the down timber is whiti 
pine, which will be riddled by insects i 
left with the bark on through the summer} 
unless the logs are stored in water. Insec} 
activity commences in May. Any ping 
log left in the woods thereafter is likel-| 
to be spoiled. In the northern part of 
the pine region the problem may be fur 
ther complicated by an accumulation of 
packed snow and ice which will makl) 
removal of the fallen trees very difficult) 
Thus there are only a few months in} 
which to salvage this huge quantity oil) 
pine timber which amounts to somewher ‘) 
between one and two billion board feet) 
assuming that only the best is salvaged) 


With other species the problem is a a 
difficult but not so urgent because the tree#: 


and logs can be left longer without sev) 
rious deterioration. 

It was soon apparent that the salvag¢) 
problem was too big for any individua/ 
or firm to make a success of it alone 
None has the finances necessary to puill! 
so much lumber on the sticks in so shor} 
a time, and no bank would lend moneyy 
for such an enterprise without some as}}’ 
surance that lumber prices could b 
pegged by the elimination of competitivi}) 
selling. The down timber represents 1¢\!) 
to 15 years’ normal production. 
vious solution is some sort of cooperativ 
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to finance the processing of the timber 
and feed it out to the consumers over 
a period of years. This is a gigantic un- 
dertaking. It can be financed only by a 
government agency. Yet it is the only 
way in which stumpage values can be 
maintained and most of the New England 
lumber production industry saved from 
ruin. A great many proposals have been 
offered and objections have been raised to 
nearly every detail, but at early meetings 
it was encouraging to see practically 
unanimous agreement on what ought to 
be the basic features of the scheme. 
Through meetings and consultations be- 
tween leading executives and officials the 
proposals have been boiled down to a 
few carefully worked-out plans, all nearly 
identical except as to details. Whether 
one plan will be adopted for New Eng- 
land, whether each state will work under 
its own plan, or whether there will be 
numerous local plans is unknown at pres- 
ent, and depends largely on the position 
which the federal government takes in the 
matter of financing. 

At present it appears likely that any 
plans adopted will have the following 
basic features: 

(1) A nonprofit corporation or organ- 
ization to buy logs or stumpage, manu- 
facture lumber, hold it and market it over 
several years to the best advantage; con- 
trol of this corporation to be with what- 
ever agencies provide the money to finance 
it. 

(2) Salvage of pine to commence im- 
mediately, followed by salvages of other 
species later except in regions where 
there is little pine. 

(3) Stumpage to be bought only from 
owners who cannot get facilities for log- 
ging. In most cases the corporation 
would buy logs delivered at stated points, 
either mills or storage ponds. 

(4) Cash to be paid for stumpage and 
logs, or certificates to be issued for given 
quantities and grades of logs, which 
would be cashed when the lumber is 
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finally liquidated. Apparently with ade- 
quate financing the best plan would be to 
pay enough cash to cover logging costs 
and insure a fair minimum stumpage re- 
turn to each owner, and also to issue cer- 
tificates of volume with which each owner 
could later collect his share of the addi- 
tional stumpage value, if any. 

(5) Logging and milling to be done 
in so far as possible through contracts 
between the corporation and reliable op- 
erators now in the business. Thus the 
corporation, owning the raw and finished 
product and making the contracts, would 
be in a position to direct the manufacture 
of all of it into products which would be 
most desirable for the industry as a 
whole. In some cases it might be possible 
for the corporation to establish its own 
mills, where present equipment is lacking 
or inadequate to manufacture the high 
grades of lumber which will be required, 
but it is questionable whether the invest- 
ment in many such mills could ever be 
returned. 

(6) All lumber to be manufactured and 
stored in the best possible way, so that 
the product will be accepted by the retail 
trade in competition with the southern 
and western material upon which most 
of their business is now based. 

(7) Marketing to be carried out over 
a period of years by the corporation, 
which would feed lumber out to the in- 
dustry as fast as the market would absorb 
it. 

Naturally thousands of questions arise 
as to the way in which this huge program 
can be made to work. To mention a few: 
Will the additional costs of logging in 
these twisted masses of upturned roots, 
criss-crossed logs, and mountains of slash 
be exorbitant? How much pine can ac- 
tually be got out in the time available? 
How much can be stored in water without 
endangering drinking supplies, and what 
will be the additional cost of storage? 
Are there enough first-class mills avail- 
able, and if not, will it pay to install 
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them? Is there sufficient skilled labor 
available? How fast will the sawed ma- 


terial deteriorate under the best handling 
and what will be the extra cost of such 
handling? What kinds of lumber should 
be sawed and how should it be finished? 
How can the material be sold to best ad- 
vantage in competition with western and 
southern lumber? 

All these and countless other questions 
have a bearing upon the vital problems 
of the amount of capital needed, the 
amount of risk in the investment, and the 
stumpage values which may be expected 
by those who cooperate in the plan. One 
thing is certain: there will be no stump- 
age value in much of the down timber if 
some scheme of centralized control is not 
carried out. 


There are naturally some owners who 
believe that any sort of cooperation is 
hopeless, and that their best procedure is 
to get what they can on the sticks in the 
shortest possible time with the hope of 
selling at a profit before the market 
breaks. Most of these individualists will 
lose money, because few of them have the 
facilities or the knowledge to manufac- 
ture lumber of high quality. On the 
whole the extension services have thus 
far been successful in persuading stump- 
age owners to hold off and await develop- 
ments unless they are assured of a cash 
sale at a reasonable price. Just what is 
a reasonable price is of course an open 
question. If any cooperative is to suc- 
ceed in pegging pine stumpage prices, it 
must start functioning very soon and 
operate with exceptional speed and effi- 
ciency. There is a rising tendency for 
stumpage owners to feel that their only 
salvation is to sell out immediately for 
almost any price so long as they get their 
land cleared. 

Regardless of the success or failure of 
cooperation there are some owners and 
operators who will come out with a whole 
skin because they have the necessary 
financial backing and the requisite good 
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sense and knowledge of lumber to enab 

them to manufacture and hold a produc 
which can be sold. This is particularly) 
true of the larger landowners and lumbe 
companies. Thousands of small owner}) 
and operators depend entirely on coopera} 
tive measures for their salvation. . 


Tue REHABILITATION PROBLEM 


So far little attention has been giver 
to the third phase of the problem, thai) 
of restoring the productive capacity of thd) 
land. It should be realized that there ard) 
millions of acres of good woodland ini) 
New England practically untouched by) 
the hurricane. These are the areas supjf 
porting young timber growth, most of 
which was spared, and the _ proteciee 
slopes where some of the large timbed 
escaped. Throughout the devastated area# 
there are numerous seed trees left stand: 
ing. If fire can be kept out, there will 
be merchantable timber again in relative 
ly few years. The first step in a program’ 
of permanent recovery will have to be ure 
usual safeguards against fire. 


It is too early to draw lessons from thir) 
disaster as it affects future silviculturay| 
practice. It has been suggested that un} 
even-aged stands suffered less than ever) 
aged stands, and that mixed stands arid 
now better off because some species with) 
stood the wind better than others. 


and it is his opinion that the only gem) 
erality which may safely be drawn “oul i 


rooted or brittle trees exposed to the . 
force of the wind were blown down od 
broken off. Naturally white pine ome A) 
the most, being both shallow rooted and) 
brittle, but on leeward slopes pine waisi) 
injured very little. Trees exposed to thi)” 
wind by reason of height above the sunj 
rounding growth or Yocation on windwarh 
slopes were blown down almost regardles#} 
of species, except occasional individually 
which had grown windfirm from veri 


“ 


p 


1 long exposure. Aspect and exposure were 
the primary factors in the destruction, 
and not species, composition, or form of 
stand. 
as softwoods under equal exposure. Mixed 


Hardwoods suffered as severely 


stands suffered as much as pure stands. 
Uneven-aged stands lost nearly all of 
their large trees and consequently most of 
their merchantable volume. Even-aged 
stands blew down entirely or partially ac- 


cording to their location with respect to 


the movement of the wind. 
In other words, this was no ordinary 


windstorm, and the question of making 


stands firm against a repetition of the dis- 
aster has about the same chance of solu- 
tion as to predict how soon and from 


what direction the wind will strike next. 
_ Detailed studies of course may indicate 


the desirability of some changes in silvi- 
cultural practice as a result of this ex- 
perience. 

The problem of clearing the blown 
down pine areas for the establishment of 
a new crop is a huge one. The cost of 
slash disposal will be prohibitive in most 
instances, and the only solution will be 
to let Nature take her course. Undoubt- 
edly there will be some fires, and these 
will clear the land in the cheapest if not 
the best way. Much young growth and 
seed will be destroyed in the process. 

It is doubtful if logging can be done 
so as to have much of a clearing effect. 
There will be a great deal of slash be- 
cause only the best logs can be salvaged. 
In some places it will expedite the log- 
ging if the slash is burned as the logging 
proceeds. 

In hardwood stands the clearing prob- 
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lem will not be so important. Slash will 
have little effect upon reproduction and 
will cease to be very inflammable in a 
few years. Its chief bad effect will be in 
blocking travel through the woods for 
fighting fire and for logging. 


It would seem almost a crime to cut 


standing trees at a time like this, and yet 


in many individual cases there may be 
no practical alternative. Some trees will 
have to be sacrificed in the logging. In 
order to save themselves from financial 
ruin, some lumbermen may find them- 
selves forced to carry out previous con- 
tracts to log areas which escaped the 
hurricane. 


Part of the problem of restoring the 
timberlands is the question of taxation. 
Many towns have derived a considerable 
portion of their revenue from timber 
taxes. Valuations have been very serious- 
ly lowered by the hurricane, and yet the 
need for revenue is greater. than before. 
Assessments generally will have to be 
lowered, which in many cases will mean 
a rise in the tax rate. The program of 
growing new timber crops will be se- 
riously hampered if taxes on young stands 
are greatly increased. The immediate 
problem of how to tax the fallen timber 
in places where the grand lists must be 
filed in the near future is indeed puz- 
zling. 

This article has attempted to present in 
brief the situation resulting from the re- 
cent hurricane as it confronts New Eng- 
land forest interests today. The picture 
is constantly changing as the recovery 
program gets under way, and it is so vast 
and complex that no one knows what the 
final outcome will be. 


HEIGHT-VOLUME DISTRIBUTION IN RANGE GRASSES | 


By EDWARD C. CRAFTS 
Southwestern Forest and Range Experiment Station’ 


There are 137 million acres of usable range in Arizona and New Mexico, and livestock 
production is an outstanding industry in the Southwest. ; 
industry are the soils and the vegetation they support. Continued production of range 
grasses is, in a large measure, dependent on forage utilization. The importance of 
knowing what constitutes proper use of a given kind of grass and of having an accurate | 
method of measuring its utilization becomes evident when one realizes that a 10-per | 
cent variation in the use of the herbage volume may result in continued productivity | 

or gradual death of the plant. 


to express degree of utilization. The 

various methods of determining per- 
centage utilization in range grasses have 
been discussed by Pechanec and Pickford? 
and others. The palatability ratings as- 
signed to various forage grasses express 
the percentage of herbage that is grazed 
when use is proper. Most grazing men 
interpret the palatability percentages as 
referring to volume; a few maintain that 
the percentages refer to height; still oth- 
ers think that height and volume are anal- 
ogous, and it therefore makes little dif- 
ference whether percentages refer to height 
or to volume. In actual practice, range 
examiners use height reduction as a guide 
in estimating utilization without taking 
into full consideration the true relationship 
between height and volume in the species 
concerned. There is a tendency to con- 
clude that if the percentage height reduc- 
tion is equivalent to the palatability rat- 
ing the grass is properly grazed. 

In order to tentatively determine the 
relationship between height and volume in 
certain important southwestern range 
grasses, and to develop a possible method 
for measuring volume utilization in the 


Pree cxren de have long been used 


*Maintained at Tucson, Arizona, by the Forest Service, U. S. Department of Agriculture i 
cooperation with the University of Arizona, and covering Arizona, New Mexico, and the westerni| 


third of Texas. 


*Pechanec, J. F., and G. D. Pickford. A comparison of some methods used in determining per-f 
Jour. Agric. Research 54:753-765. | 


*Lommasson, T., and C. Jensen. Grass volume tables for determining range utilization. Science 


centage utilization of range grasses. 


87:444. 1938. 
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Basic resources of this 


field, preliminary clipping studies, similanj 
to those developed by Lommasson and( 
Jensen,? were initiated in 1937 at foun) 
points in Arizona and New Mexico. 


PROCEDURE 


In these studies, from 2 to 20 tufts of 
each species were clipped when mature at 
1- or 2-inch intervals from the top of the 
tallest flower stalk to the ground surface.z 
The herbage in each clipping interval was) 
air dried and weighed. The relation be= 
tween the dry weight of each clip and the’ 
total dry weight of the tuft was then com~ 
puted and expressed in percentage. Weighty) 
was used to represent volume, because: 
the two are highly correlated in range! 
grasses. After the percentage of total vol-l} 
ume in each clipping interval had beena/ 
determined, it was possible to relate per-} 
centage of heigt to percentage of volume.) 

The grasses selected for clipping were! 
chosen because of their importance oni 
southwestern grazing lands and particular-' |) 
ly on national-forest ranges. All the«! 
species, except possibly Rothrock grama,\|) 
are key utilization indicator plants, and(! 
these are listed below in the approximate(” 


1937. 


ey 5 


a 4 
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4} order of their importance on southwestern 


national forests. 

1. Bouteloua gracilis—Blue grama 

2. Muhlenbergia montana—M ountain 

muhly 

3. Festuca arizonica—Arizona fescue 

4. Bouteloua eriopoda—Black grama 

5. Bouteloua curtipendula—Side-oats 

grama 
- Hilaria belangeri—Curly-mesquite 
. Lycurus phleoides—W olftail 
. Bouteloua hirsuta—Hairy grama 
- Muhlenbergia emersleyi—Bullgrass 
. Hilaria mutica—Tobosa 

. Bouteloua rothrockii—Rothrock grama 
Grass numbers 1, 2, and 3 were clipped 
near the Fort Valley Experimental Range 
on the Coconino and Kaibab National 
Forests in northern Arizona. Grass num- 
bers 1, 4, 6, and 11 were clipped on the 
Santa Rita Experimental Range bordering 
the Coronado National Forest in southern 
Arizona. Grass numbers 4 and 10 were 
clipped on the Jornada Experimental 
Range in southern New Mexico, and grass 
numbers 5, 7, 8, and 9 were clipped near 
the Parker Creek Experimental Forest on 
the Tonto National Forest in central Ari- 
zona. 


esoownnrnar 


— 


RESULTS 


Blue grama is the most important for- 
age plant in the region, being the domi- 
nant species on about 35 per cent of the 
usable range in Arizona and New Mexico, 
and for this reason it will be discussed in 
more detail than the other species. 

Figure 1 presents the blue-grama clip- 
ping results. The average height of the 
tallest blue-grama flower stalks was 24 


‘inches, as can be read from the first and 


fifth columns of the table in which the 
one column is the complement of the 
other. The first column is to be read 
from the bottom up and the other from 
the top down. Columns 2 and 6 simply 
express the height in percents instead of 
inches. The two center columns give the 
percentage of volume left or taken and 
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these columns also complement each oth- 
er. From the table it may be noted that 
when 92 per cent of the height growth 
is taken (col. 6), 55 per cent of the vol- 
ume will be taken (col. 4), 45 per cent 
of the volume will be left (col. 3), and 
the grass may be grazed evenly to 2 
inches above the ground (col. 1). The 
curve of the chart presents columns 4 and 
6 of the table. It is plain from both the 
chart and the table that the volume is 
concentrated near the ground surface and 
that there is considerable spread between 
85 per cent (accepted palatability rating) 
of the height and the same percentage of 
volume. If volume were evenly distrib- 
uted throughout the height, the curve 
would be a straight line at a 45° angle. 

The same data may be presented in an- 
other form (Fig. 2) which illustrates how 
closely to the ground blue grama is grazed 
when 85 per cent of its volume is taken. 
It rather commonly has been accepted that 
in order to utilize 85 per cent of the 
herbage blue grama should be cropped 
to about 2 inches above the ground, with 
about 25 per cent of the flower stalks left 
standing. But actually, only 55 per cent 
of the forage will be utilized when the 
grass is grazed uniformly to 2 inches, 
even if all the flower stalks are taken, as 
is shown in Figures 1 and 2. 

Results in all other species resemble 
those for blue grama. The curve of height 
against volume approaches a parabola in 
every case, and there is always a great 
concentration of volume close to the 
ground. The volume is better spread out 
in Rothrock grama than in any other 
species, and even, in this grass, 20 per 
cent of the volume occurs in the lowest 
10 per cent of the height (Fig. 3). In 
general only 15 per cent of the volume is 
in the upper 50 per cent of the height; 
65 per cent of the volume is in the lowest 
25 per cent of the height, and 37 per cent 
of the volume occurs in the lowest 10 per 
cent of the height. Height was always 
measured from the tallest flowerstalk, and 
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PERCENT OF VOLUME TAKEN 
Fig. 1.—Blue grama (Bouteloua gracilis) utilization table and chart. 
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Fig. 2—Blue grama (Bouteloua gracilis) volume distributiun in relation 
to height. 


this emphasizes the concentration of vol- 
me at the lower height levels. The data 
collected were not sufficient for statistical 
nalysis, but results of the tentative height- 
Tvolume determinations are similar for all 
species and this gives them added sig- 
nificance. 

Height-volume calculating charts were 
‘prepared for 8 of the 11 species studied 
) (Fig. 3). The dotted lines block out the 
zones of difference between the palatability 
percentage of the volume and the same 
percentage of the height. If palatability 
percentages are correct, proper use for 
each species lies within this zone of differ- 
ence. These charts facilitate the field de- 
termination of volume utilization. From 
simple measurements with a ruler, the 
average height of the tallest flower stalks 
on ungrazed range, and the average forage 
height on grazed range may be obtained. 
From these two figures compute the per- 


SIDE-OATS GRAMA 
BOUTELOUA CURTIPENDULA 


BLACK GRAMA 
BOUTELOUA ERIOPOOA 
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ROTHROCK GRAMA 


BOUTELOUA ROTHROCKII 
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centage height taken, and read opposite 
this percentage on the chart the corre- 
sponding percentage volume taken. 


CONCLUSIONS 


1. In the 11 grasses clipped there is 
similar concentration of herbage volume 
at the lower height levels. 

2. Because volume is not evenly dis- 
tributed throughout the height growth, it 
is erroneous to apply volume palatability 
percentages to height without using a con- 
verting factor. 

3. Line-charts which relate height to 
volume offer a simple and fairly satisfac- 
tory field method of determining volume 
utilization of range grasses. 

4. The accuracy with which height 
measurements can be made in the field 
and the variation in volume distribution 
by height classes are limiting factors 
needing further study. 
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Fig. 3—Range utilization calculating charts. 
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FOREST-SCAPING 


By JAMES D. CURTIS 
Massachusetts State College 


Forest-scaping, as the writer elects to call it, is nothing more than a phase of silvicul- 
ture which has for its main objective aesthetics in the broadest sense. 
forest-scaping has been employed with success in older countries, it has thus far been 
It holds promise of being a remunerative field for young men 
of discernment and initiative—if public and private interest in it can be aroused. 


overlooked in America. 


scaping nor tree surgery, but a 

practical application of forestry in 
the field of silviculture supplemented by 
some principles of landscape architecture. 
Inasmuch as a landscape architect is most 
often concerned with artificial methods, 
even changing the contour of the ground 
to gain desired effects, and while the tree 
surgeon or arborist deals with individual 
trees only, forest-scaping can logically be 
placed in a category of its own. Its aim 
is to create and maintain the aesthetic and 
recreational value of forests (regardless 
of their size) in order that they may ren- 
der the owner a perpetual return, at the 
same time serving the useful function of 
furnishing him some form of wood prod- 
ucts. The aesthetic value may be achieved 
by the manipulation of the forest cover in 
such a way as to create appealing sur- 
roundings for himself and others to ad- 
mire. For the sportsman, it may assume 
the form of increasing game populations 
or improving trout streams, or perhaps, 
for lovers of nature, increasing all wild- 
life. It may mean the construction of 
bridle paths or hiking trails, through 
woods which have been planned to pro- 
duce pleasing effects. 

Forest-scaping endeavors to improve on 
Nature only by treating existing cover, en- 
couraging it where there is none and 
avoids, as much as possible, the offensive 


[He seering norte is neither land- 


*Curtis, J. D., and A. M. Davis. 


*Cromie, G. A. Simpler methods of forest 


considered a “glorified gardener’s 


Gardening with trees. 
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While 


effect of “manicuring.” While in excep 
tional cases it might be necessary to resor 
to planting, equally effective results may\ 
often be secured by careful cuttings ifil 
visualization and a thorough knowledge 
of silvics are employed. The possibilities? 
in this direction and the mechanics of se 
curing results have recently been described{ 
by the writer! and by Cromie.” 
The art of forest-scaping need not bet 
’s” task« 
To practice it successfully, requires not! 
only artistic talent but a full appreciatior) 
of the ecology and aesthetic possibilities 07) 
shrubs and herbaceous plants. An under+)_ 


silviculture, mensuration, managemen 
and forest economics. Schools which offe 
pre-professional or professional training)” 
in forestry, as well as courses in land) 
scape architecture, have unusual facilities)’ 
for training men in this field. Certainly) 
full advantage has not been taken of thisii 
phase of forestry as yet in this country, 

Men contemplating a career in forestry, 
would do well to consider possible oppor: 
tunities as yet unexploited in this field inj) 
North America. With a probable curtail-} 
ment of federal and state activities, many}) 


tee 
ie 


are looking for private employment tcf} 


absorb approximately 1,000 foresters who}\ 
will graduate annually from the forest]! 


Country Life, Sept., 1937. it 
Jour. Forestry 35:1129-1133. 1937). 


landscaping. 


FOREST-SCAPING 


schools of this country for the next five 
years. It must be very clearly borne in 
mind, however, that private employment 
must be largely exploited by individual 
effort and that in the field of forest- 
© scaping as in many cases where initially 
little promise is apparent, these possibil- 
© ities prove substantial in the final analysis. 

Many individuals and agencies can 
profit by forest-scaping. Many estate own- 
ers and holders of small areas of wood- 
land, who are not primarily concerned 
with the money to be made out of them, 
are more interested in their extent, the 
kinds of species present and cultural pro- 
cedures to assure their trees longevity 
and health. Furthermore, through no 
fault of their own, these types of owners 
are totally unaware of the possibilities 
in woodland, and any phase of forestry 
which would improve it. The idea of 
cutting trees is diametrically opposed to 
their idea of improving the charm of 
forest surroundings. Yet this same type 
of owner is usually willing to allow a 
landscaper free access to his property 
with the latter often knowing little or 
nothing of forestry and therefore not in a 
position to deal with the forest as a for- 
ester would. Owners of woodland estates 
have had no opportunity to learn of for- 
estry principles, their flexibility and the 
latent opportunities which lie in this di- 
rection. They have no access to this field 
of literature since forest-scaping heretofore 
has not been popularized (the logical 
channels through which such owners 
may be reached) and presented to them 
as have other closely allied fields. To 
acquire the necessary knowledge that will 
arouse his interest, any type of owner 
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must either read or be shown. Thus far 
both literature and demonstration have 
been denied him. 

The individual owners of woodland are 
not the only people who would profit by 
the possibilities in this field. Agencies 
such as Chambers of Commerce could do 
well in many cases to beautify roadsides 
and areas adjacent to cities by practicing 
forest-scaping and thus by less intensive 
methods of improvement, secure more 
enduring effects. Some towns, water com- 
panies and clubs who have at their dis- 
posal areas always to be maintained in 
forest cover, would do better to adopt 
some simple forest-scaping principles rath- 
er than continue to establish large areas 
of plantations of a single species. In 
such cases, such an alteration in silvicul- 
tural management would be silvically de- 
sirable, not to mention the utilitarian and 
aesthetic benefits. 

The recognition and proper application 
of forest-scaping can have far reaching 
effects from an educational standpoint. To 
a large and as yet uninformed number of 
individuals and organizations who think 
of arborists and tree surgeons as foresters, 
or, foresters as men who do little more 
than plant trees and extinguish fires, for- 
estry at present means little. If these 
people can have this phase of silviculture 
demonstrated to them, a better understand- 
ing of forestry will inevitably result. 
Owners of woodland will come to realize 
that Nature alone does not necessarily 
produce a handsome forest and that by 
judicious cuttings, improvements, not 
blemishes, can be made, producing pleas- 
ing effects and often yielding unexpected 
returns in wood products as well. 


OBSERVATIONS ON A PLANTATION OF DUNKELD HYBRID 
LARCH IN NEW YORK : 


By E. W. LITTLEFIELD anv E. J. ELIASON 
N. Y. State Conservation Department 


The “Dunkeld hybrid larch” (Larix eurolepis, Henry), considered to be a cross be- 
tween the Japanese larch (Larix kaempferi, Sarg.) 
decidua, Mill.) 6, has been planted in Great Britain for some thirty years (5) where 
its vigor of growth, slender habit, and resistance to disease (4) have shown it to be 
During this period it has found its way to arboreta 
and private collections in America; but its use here, in forestry, has been more recent, 
(2), and limited to comparatively few plantations. The N. Y. State Conservation Depart- 
ment began experimenting with this tree in New York nearly a decade ago, and since 
1934 has been raising stock in considerable quantity for use in the state reforestation 
program. For this reason, a description of the first planting which, though small, re- 
ceived a rather high degree of personal attention, may be of some interest at this time. 


highly desirable as a forest tree. 


ogist of the Conservation Department, 

received about an ounce of large seed 
from Dr. E. P. Meinecke, who had se- 
cured it while on a visit to Scotland in 
1928. According to a communication 
from Dr. Meinecke to the senior author 
in 1934, the seed was obtained from the 
Duke of Atholl, and was collected from 
one or more of the Japanese larches grow- 
ing near the mansion at Dunkeld, from 
which most of the known first generation 
hybrids have originated. 

The seed was sown by Dr. York in the 
state nursery at Saratoga Springs in the 
fall of 1929 and the resulting plants, 190 
in number, raised as seedlings for two 
years and then transplanted by the junior 
author in the spring of 1932. On October 
29 of that year the senior author, assisted 
by E. W. Spaulding, set out 123 of the 
trees on an experimental tract in Mont- 
gomery No. 1 State Reforestation Area 
about 30 miles west of Albany. The area 
has an elevation of 1,300 feet above sea 
level. The soil is a rather heavy silt 
loam belonging to the Langford series, 
with a pH of about 5.5. The trees, at the 
time of planting were mostly from 12-24 
inches in height. They were planted in 
dug holes with an 8 x 8 foot spacing, on 
a moderate westerly slope fully exposed 
to the prevailing winds, 


le 1929 Dr. H. H. York, Forest Pathol- 
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@, and the European larch (ZL. 


The spring of 1933 was one of thay 


severest on record for “frost heaving” iri 
this locality and the Dunkeld larch sufi) _ 
fered particularly, just having been planti! 
ed the previous fall. Almost without exy 
ception the trees were heaved so as tall 
partly or wholly expose the root systema 
Fortunately, this condition was detectee 
almost immediately and the trees were rev 
set in the wet ground, but with some 
losses. Survival at the end of the fifth’ 
growing season was 64 per cent, prac 
tically all the losses having occurred th ; 
first two years. As a precaution agains) 
the recurrence of heaving, rather drastic } 
measures were taken in the fall of 1933) 
to prevent it. Hardwood leaf mulch was! 
placed around each tree. This in turn wa¢) 
covered with %4-inch mesh poultry net)! 
ting and the whole weighted down wit i 
flat stones. This arrangement was noi! 
disturbed until the fall of 1935, when the) 
removal of the stones was made neces}: 
sary by the increased size of the tredih 
stems. 

No injury was noted as a result of tha) 
extremely low temperatures which oot 
curred during the two following winters#} 
and, in spite of the ensuing dry summer} 
of 1933 and 1934, the trees appeareel) 
thrifty and had reached an average heig He 
of five feet by the fall of 1935. 


On May 15 and 16, 1936, severe frostil) 


DUNKELD HYBRID LARCH 


occurred throughout most of the state on 
two successive nights, with temperatures 
which must have reached at least seven 
degrees below the freezing point on the 
area under discussion. (Minima of 25° 
F. were recorded by cooperative observ- 


ers of the U. S. Weather Bureau at the 


Cooperstown and Sharon Springs stations, 
which lie respectively at 1,200 and 1,360 
feet elevation, within 45 miles of the 
planting area.) Among the conifers, larch, 
spruce and Douglas fir were noticeably 
damaged, by partial or total destruction 
of the new foliage. 


The growing season of 1936 was fur- 
ther unfavorable due to abnormally low 
rainfall. From May 6 to August 5, the 
average precipitation recorded at five sta- 
tions within fifty miles of the area totalled 
5.44 inches as compared with a May-July 
mean of 11.07 inches for the same sta- 
tions. Moreover, this precipitation came 
largely in the form of showers, with no 
extended periods of rainfall between the 
two dates mentioned. 

As a result of this sequence of weather 
conditions, the appearance of the trees at 
the end of 1936 was very poor, with 
sparse foliage and growth rate cut down 


’ to a fraction of that which had occurred 


the year before. In 1937, precipitation 
was abundant and well distributed through- 
out the growing season, and the trees re- 
sumed their normal rate of growth. How- 
ever, they still had a somewhat scrawny 
appearance due to the failure of the spur 
shoots on the 1936 internodes to produce 
leaves in anything approaching normal 
abundance. In fact, the development of 
many of these appeared to have been com- 
pletely arrested. 

Observations made in October 1937, 
showed that 79 of the original 123 trees 
had survived. Of these, all but one ap- 
peared to be permanently established and 
in a vigorous condition. The exception 
was only two and one-half feet in height 
and had a dead top. It will quite prob- 
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ably die within a year or two or become 
permanently stunted, hence is not in- 
cluded in the various tabulations appear- 
ing below. Excluding this tree, the aver- 
age height of the plantation was 8.7 feet, 
with a range of 3.5 to 13.5 feet. Inter- 
nodal measurements showing a compari- 
son of the leader growth in the years 
1935, 1936 and 1937 respectively, are 
given in Table 1. 


In spite of the severe reduction in 
height growth for 1936, the total average 
height compares favorably with Hunt’s 
(7) figure of 8.3 feet (by interpolation) 
for European larch of similar age on 
Site I in New York and New England, 
and is considerably higher than the aver- 
age (6.2 feet) of seven plantations eight 
years old from seed which the same writ- 
er (6) examined in various localities in 


New York. 


As early as the second year in the field 
a segregation into three distinct genetic 
types was evident. The first, which was 
designated “kaempferi” type, had the red- 
dish twig color of the Japanese larch and 
appeared to be growing much more slowly 
than the others; the second, designated 
“decidua” type, had the characteristic 
grayish or yellowish twigs of the Euro- 
pean larch and showed a comparatively 
rapid growth; the third, or “intermediate” 
type was the typical hybrid, with twigs 
slightly reddish, more or less glaucous 


TABLE 1 


HEIGHT GROWTH .vF 78 DUNKELD HYBRID LARCH 
PLANTED IN THE FALL OF 1932 IN THREE SUCCES- 
SIVE GROWING SEASONS 


Average annual Average height at 


Year height growth end of season 
1935 jeeps) yl 

1936 0.6 Rast 
1937 3.0 8.77 


1In three trees, the leader had been completely 
killed back in 1936, resulting temporarily in a 
stag-headed condition. 

2Two trees made an annual growth in height 
of 5.0 feet in 1937. 
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on the current shoots, and with a growth 
rate approximately the same as the “de- 
cidua” type. 

In taking height measurements, the 
data were summarized on the basis of the 
three types. The results are shown in 
Table 2. 

Five of the trees in the plantation bore 
cones in 1937. In order to determine 
whether the segregation of types would 
be evident in the cone characteristics, an 
analysis of the cones of these five trees 
was made. The results are shown in 


Table 3. 


Figure 1 shows the differences in the 
various cone types. The cone from tree 
No. 31 has scales reflexed equally with 
the L. Kaempferi cone while the cones 
from trees 23 and 46 are more definitely 
hybrid types. Those who have had occa- 
sion to refer to the photographic illustra- 
tion in Henry and Flood’s monograph or 
to the excellent drawings by Blanche 
Ames which accompany Anderson’s note 
(1) on the Dunkeld larch at the Arnold 
Arboretum will have no difficulty in 
identifying the cone from tree No. 46 as 
being typical L. eurolepis. 


The variation in the progeny of the fa- 
mous Japanese larches at Dunkeld has 
been commented upon by several authors. 
Murray (9), describing a 7-year-old plan- 
tation of these trees at Murthly (from 
which most of Henry and Flood’s material 
was later obtained) recognized three types 
based on twig color which he designated: 
(1) leptolepis, (2) intermediate, (3) 
europea. While admitting the possibility 


TABLE 3 
ANALYSIS OF VEGETATIVE AND CONE CHARACTERISTICS OF FIVE DUNKELD HYBRID LARCH TREES 
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TABLE 2 


COMPARATIVE HEIGHTS AT END OF THE 5THE 
GROWING SEASON, OF DUNKELD LARCH TREES, 
CLASSIFIED ACCORDING TO GENETIC TYPES 


Kaempferi Decidua Intermediate, 
type type type 
No. trees 32 20 26 
Av. height 7.3 10.0 9.5 
Max. height 10.5 13:00 alae 


that the “leptolepis” type might be pure 
Japanese larch resulting from selfing orr 
from cross pollination between the “moth- - 
er” trees, Murray also considers a second | 
possibility, namely, the segregation into) 
parental and intermediate types, even in} 
the F, generation, due to the close rela- - 
tionship, botanically, of the two species 
involved. In any event, he considers the 
presence of the “europea” type an indis- 
putable evidence of hybridization. 


a 


Zz 


Henry and Flood (op. cit.) apparently ” 
noticed no variation among the first : 
generation seedlings, but state that hy- § 
brids of the F: generation “were very 
varied in size and appearance, suggesting © 
Mendelian segregation.” (In this connec- — 
tion, the junior author of the present pa- 
per made a count of 1,117 2-0 seedlings | 
at Saratoga nursery in 1936, grown from | 
seed obtained from a plantation of Fy 
hybrids in Scotland, and found them seg- 
regated as follows: kaempferi type 7 per 
cent; decidua type 48 per cent; inter- 
mediate type 45 per cent.) 


Larsen (8) not only recognized two 
distinct types in the F, hybrids, but was 
able to correlate their botanical character- 
istics with growth rate. One form, which 


Tree Height in Type of 
No. feet twig Number of cones Cone scales 
23 13.0 Decidua 9 Slightly reflexed 
31 8.0 Kaempferi 13 Strongly reflexed 
39 feb: Kaempferi 47 Strongly reflexed 
46 10.0 Kaempferi 8 Intermediate 
61 10.5 Kaempferi 5 Slightly reflexed 


Kg 
a 


brids as well. 


DUNKELD HYBRID LARCH 


he calls “light bark” type, he regards as 
the true hybrid, while the other, or “red 
bark” is considered, presumably, to be 
composed of purely LZ. Kaempferi indi- 
viduals. The “light bark” type grew much 
more rapidly, both in the seed bed and in 
a 10-year old plantation and, in addition, 
more closely resembles the European than 
the Japanese parent. As Larsen points 
out, the fact that the true hybrid type can 
be distinguished from the others as early 
as the second year in the nursery may be 
of considerable practical value in the se- 
lection of planting stock. 

One further point that might be raised 
is whether all the individuals showing the 
characteristics of the ovulate parent are 
necessarily pure Japanese larch. The 
presence, in the same group, of individ- 
uals which resemble the staminate, or L. 
decidua, parent so closely as to be hard- 
ly distinguishable from it, superficially, 
perhaps would indicate the possible oc- 
currence of “kaempferi dominant” hy- 
That hybridity, in Larix, 
is determinable with a high degree of pre- 
cision by examination of minute anatomi- 
cal characteristics has been shown as re- 
gards leaf structure by Henry and Flood 
(op. cit.); as regards wood fibers, by 
Chowdhury (3); and as regards chromo- 
some phenomena by Sax (10). Hence the 
positive identification of hybrid individ- 


Larix Tree 
kaempferi Fp 


Fig. 1—Cones from a five-year old plantation of 


Tree 
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uals should be entirely possible, and 
might throw additional light on this in- 
teresting genetical problem. For prac- 
tical purposes, however, it seems safe to 
say that best silvicultural results will be 
obtained, when using “Dunkeld hybrid” 
stock, by selecting those seedlings in 
which the twig color and form of the 
staminate parent (L. decidua) are rather 
strongly exhibited. 


SUMMARY 


l. A plantation of 123 “Dunkeld hy- 
brid larch” trees was established in Mont- 
gomery County, N. Y., in October 1932, 
with 2-1 stock raised from seed of the 
historic Japanese larches growing at Dun- 
keld, Scotland. 

2. In spite of being subjected to a 
number of unfavorable climatic influences 
(frost heaving, drouth, excessively low 
winter temperatures, and particularly se- 
vere late spring frosts), the 78 surviving 
trees had reached an average height of 
8.7 feet in October, 1937. This would be 
considered satisfactory growth for Euro- 
pean larch of similar age in the same 
region. 

3. The detrimental effect of late spring 
frosts followed by an extended period of 
drouth in 1936 was shown by the fact 
that the average height increment for that 
year was only 0.6 feet as compared with 


Larix 
23 decidua 


Tree 


Dunkeld hybrid larch in Montgomery County, 


N. Y., in comparison with those of Japanese larch (left) and European larch (right). 
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2.3 feet in 1935. The completeness of the 
recovery from this set-back is shown by 
an average height growth of 3.0 feet in 
1937. 


4. Of the three genetic types recog- 
nized, the “kaempferi” (or Japanese) type 
made a significantly slower growth than 
either the “intermediate” or the “decidua” 
(European) type. 

5. The cone scales of cones produced 
in 1937, were reflexed to a greater or 
lesser degree: This variation appeared to 
be directly proportionate to the extent of 
similarity to the Japanese larch in the 
matter of growth rate and reddish colora- 
tion in the twigs. 


6. The results of this study agree with 
those of previous investigators that in any 
given lot of “Dunkeld hybrid larch” a 
varying proportion of the individuals may 
have either hybrid or nearly pure L. de- 
cidua characteristics, while others resem- 
ble Japanese larch entirely, and may, in 
fact, not be hybrids at all. 


7. The question of the possible oc- 
currence of “Kaempferi dominant” as well 
as “decidua dominant” hybrids in the F; 
generation is raised. 

8. Since “decidua dominant” and “in- 
termediate” types appear to grow more 
vigorously, and since these types can be 
recognized even as 2-year seedlings, a se- 
lection of them in the nursery would ap- 
pear to be of considerable practical value. 
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. Anderson, E. 
_ Anon. 1932. Dunkeld larch in Ohio: 


. Chowdhury, K. A. 1931. Anatomicall| 
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LOSSES FROM HEART ROT IN TWO SHORTLEAF AND 
LOBLOLLY PINE STANDS 


By GEORGE H. HEPTING! ann A. D. CHAPMAN? 
Division of Forest Pathology 


Most of the decay in an old-growth shortleaf and loblolly pine stand in Texas and a 
second-growth stand in Arkansas was caused by Fomes pini, which entered the trees 
through branch stubs. The percentage of loss due to decay was computed on the 
bases of board foot log scale, cubic content, mill tally, and dollars. There was fair 
agreement between cull per cents on log scale and mill tally bases, but on the basis of 
cubic content the per cents were much lower. The highest percentage of cull was in 
the Texas shortleaf pine; 2.4 per cent due to decay and 3.9 from all causes. Perhaps 
of greatest interest in this study was finding that the percentage loss in value, ex- 
pressed in dollars, considerably exceeded the percentage of cull based on log scale. 
This resulted from the practice of making no volume deduction for sound red-heart, in 
sealing. This defect, although sound, causes boards to be degraded. This financial 
loss is not reflected in log scale cull. 


of the most abundant and commer- 

cially important of the southern 
pines, occur in mixture over a wide area, 
including parts of all of the Middle- 
Atlantic and Gulf States excepting Flor- 
ida. The need for accurate information 
that would lead to proper management in 
this forest type, led the U. S. Forest Serv- 
ice* to an investigation designed to pre- 
sent, for going lumber operations, the 
financial returns from clear cutting and 
from selective cutting, and to provide 
basic data for the use of timberland own- 
ers who wish to work out selective cutting 
limits for their own timber. Since this 
investigation involved following each tree 
on the study areas from the stump through 
the mill, and recording the lumber cut 
from each log by grades, an opportunity 
was presented to obtain information on 
the amount of defect expressed both as 
volume of wood rendered unmerchantable 
and as total financial loss. The Division 
of Forest Pathology therefore cooperated 
with the Forest Service* on two of the 


G oh the mo and loblolly pines, two 


four areas studied, in obtaining detailed 
information on decay. One of the stands 
was in southern Arkansas and the other 
in the flatlands of eastern Texas. 

The pathological study was aimed 
chiefly at determining the volume losses 
from decay based on board and cubic foot 
log scale and on mill tally and the total 
financial loss including both cull and 
degrade from decay, in the two stands. 
Information on the fungi causing decay 
in the stands, their means of entry, their 
relative importance, and means of deter- 
mining their presence in standing trees 
was sought. Data on extent of loss from 
decay, and particularly on the relation of 
money loss to percentage of log scale cull 
should be of immediate interest to south- 
ern pine operators because it permits more 
accurate estimates of volume and value of 
standing timber. The information on 
entrance points of decay fungi has direct 
application in holding decay losses to a 
minimum on managed lands. 

A review of the literature yielded only 
two short papers dealing with decay losses 


1Associate Pathologist, Division of Forest Pathology, Bureau of Plant Industry. 
2Formerly Agent, Division of Forest Pathology, Bureau of Plant Industry. 


8Garver, R. D. and R. H. Miller. 
of the Gulf States region. 


Selective logging in the shortleaf and loblolly pine forests 
U. S. Dept. Agr. Tech. Bull. 375: 54 pp. 1933. 


‘Free use was made of data taken by the Forest Products Laboratory where such was needed 


in the analysis of defect. 
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in southern pine. Mattoon® mentions an in- 
crease in percentage of logs with some 
decay of from 2.2 in a stand 60 to 65 
years old, to 27.0 in a stand 170 years 
old, in Arkansas. At one mill in Arkansas 
he found that 11 per cent of the logs in 
forest-run shortleaf pine (60 to 180 years 
old) contained some decay. Nelson,® 
working with loblolly pine in Virginia, 
found that the percentage of trees with 
red-heart (caused by Fomes (Trametes) 
pini (Thore) Lloyd) increased from 5 
per cent in the 40- to 90-year age class to 
72 per cent in the 190- to 230-year class. 
He found 4.5 per cent of the logs on the 
study area to contain red-heart, and esti- 
mated that if the infected logs had been 
sound they would have had 15 per cent 
more sound volume. 


DESCRIPTION OF STANDS 


The Arkansas study was made on a 17- 
acre tract of timberland in the southern 
part of the state. The timber was second 
growth, forest grown, and relatively even- 
aged, the trees averaging about 58 years 
old. Fifty-five per cent of the gross scale 
was loblolly and 45 per cent shortleaf 
pine. There were numerous small hard- 
woods and a few of merchantable size 
among the pines, but hardwoods were not 
included in the cut. On the average the 
tract supported 183 trees per acre, 100 of 
which were pines, ranging from 4 to 26 
inches in diameter at breast height. The 
area had been burned several times but 
the damage was apparently slight. Only 
1.7 per cent of the trees showed fire 
wounds. Practically all of the pine 8 
inches in diameter and larger was cut 
for saw logs. The area after logging 
would be classified as clear cut. A total 
of 153,323 board feet log scale of short- 
leaf and loblolly pine was cut from the 
tract. 


*Mattoon, W. R. Life history of shortleaf pine. 


“In: Garver, R. D., 


ginia. 
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L J. B. Cuno, C. F. Korstian, and A. L. MacKinney. Selective logging in thet 
loblolly pine-hardwood forests of the middle Atlantic coastal plain with special reference to Vir- 4 
Va. Forest Service Pub. 43: pp. 58, 59. 1931. 


The Texas study embraced two tracts! 
about one-fourth mile apart in the easter 
part of the state. One was 64 acres in 
extent, consisting chiefly of large, old 
shortleaf pines, with a few small pines 
and a scattering of small, poor-quali 
hardwoods. The pine averaged 44 trees) 
per acre, ranging in size from 4 to 3 
inches at breast height, and in age fro 
10 to more than 250 years. 


The tract was classified as an 80-foot sitei 
and was about 40 per cent stocked. 
The second tract, about 12 acres injj 
extent, was covered with a virgin stand 
but was more dense and the trees werei{ 
younger than those on the other area. 
There was also an intermixture of poor} 
hardwoods. The average number of trees: 
per acre was 129, and they ranged from 44 
to 28 inches in diameter and from about) 
40 to 152 years in age, with an average 
age of about 74 years. The area wasi 
considered between a 70- and an 80-foot) 
site, and was about 70 per cent stocked. 
The data from the two tracts in Texas) 
were combined in this study. Since there: 
was a total of only 7.5 per cent loblollyy’ 
pine, that species was not included in the 
pathological study. A total of 179,482%) 
board feet log scale of shortleaf pine was:/ 
cut from the two areas. All but 2 trees!) 
per acre, of those 10 inches or more in 


i 
diameter at breast height, were cut fori 
saw logs on the small area, while on thed 
larger area 23 such trees were left peri) 
acre. There was considerably more fired 
damage in the Texas areas than in theq 
Arkansas, 13.1 per cent of the shortleaf |) 
pine showing fire wounds in the former. 


Fretp Metuops 


All trees cut were numbered and mea- 
sured in the woods. The logs were mea- 
sured, scaled, and also numbered. The 

| 


U. S. Dept. Agr. Bull. 244. p. 37. 1915. I 


: 
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Doyle rule was adopted, since it is in gen- 
eral use for southern pine. Defects were 
scaled according to the standard instruc- 
tions of the U. S. Forest Service.? Where 
a deduction for defect was made, the chief 
cause of the defect was noted. Evidence 
of decay at the log ends was recorded, 
together with the apparent entrance points 
of the fungi. Notes were taken on fire 
wounds, punk knots, sporophores, and 
miscellaneous injuries. 

The logs were identified at the mills 
by their numbers. Both mills used band 
saws. As the logs were sawed a diagram 
with dimensions was made of each decayed 
portion, and notes as to the probable 
means of entrance of the fungi and their 
identity were taken. The lumber sawed 
from each log was recorded by grades. 


TABLE 1 


PERCENTAGE OF TREES WITH RECOGNIZED 


INFECTIONS 
Area, tree species, Trees Trees 
and fungus cut infected 
Number Per cent 
Arkansas 
Loblolly pine——____ 517 
TOMES: == 40.4 
Polyporus schweinitzii iby 
Undetermined _______ isp 
Vota lene. see: Se S1e12 
Arkansas 
Shortleat. pine === 607 
WOMES. DINE 19.0 
Polyporus schweinitzii ibe} 
Undetermined 6.4 
IED a, a E Peay 
Texas 
Shortleaf pine —__— = 780 
MONLES PUL ae 30.9 
Polyporus schweinitzii eS 
Undetermined _ 1.4 
Total . 37.3? 


Recognized” infections are those discovered 
when the logs were sawn at the mills. 

°These figures are not the sums of their re- 
spective columns because many trees contained 
more than one fungus. 
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THe Decay Funcr AND THEIR AVENUES OF 
ENTRANCE 


Two types of decay comprised all but a 
small fraction of the rot in both areas. 
The more important type, referred to 
commonly as red-heart, was caused by 
Fomes (Trametes) pini. The other was 
a brown butt rot caused largely by Poly- 
porus schweinitzii Fries. The identity of 
these two fungi as the causes of the rots 
ascribed to them was based on the occa- 
sional association of sporophores with the 
rots and on numerous cultures prepared 
from the decayed wood. There were a 
few cases of rots that did not appear to 
be typical of either F. pini or P. schwei- 
nitzit. These were classified as undeter- 
mined. 

Table 1 shows the number and percent- 
age of trees infected for the two areas, 
by tree species, and causal fungi. On the 
Arkansas area the percentage of loblolly 
pines showing infection was double that 
of shortleaf of practically the same aver- 
age age. Since by far the greatest pro- 
portion of infections was caused by Fomes 
pini, and since this fungus gained en- 
trance largely through branch stubs (Ta- 
ble 2), the fact that loblolly pine had 
larger and more persistent branches than 
shortleaf probably accounted for the great- 
er number of infections. The cubic vol- 
ume of decayed wood attributed to the 
different fungi for the different avenues of 
entrance was computed for the Texas area 
(Table 2). F. pint alone was responsible 
for 81 per cent of the obviously infected 
wood, F. pint and Polyporus schweinitzii 
mixed accounted for 10 per cent, P. 
schweinitzii alone 7 per cent, and undeter- 
mined fungi 2 per cent. 

Although the amount of wood infected 
by Fomes pini was large in comparison 
with the amount by other fungi, most of 
such wood was usable. In its early or 
incipient stage the decayed wood is dis- 


7U, S. Forest Service. Instructions for the scaling and measurement of National Forest timber. 


103 pp. 1928. 
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tinctly reddish-brown (known to the trade 
as “sound red-heart” or “red rot”), but 
the strength of the wood is not greatly 
reduced. In the final stage of the rot, 
however, in which the typical cellulose- 
lined pockets are formed, there is decided 
loss in strength and almost total loss in 
utility. The late or final stage of this 
rot is commonly known as “unsound red- 
heart.” On the Arkansas area only 14 
per cent of the infected wood was in the 
final stage of decay, while on the Texas, 
an older stand, 40 per cent was in the 
final stage. 

Polyporus schweinitzti, the 
butt rot fungus in southern pine, is con- 
fined to the roots and the basal part of 
the tree, seldom extending more than a 
few feet up the trunk. Basal wounds, 
chiefly those caused by fire, were by far 
the most common means of entry for this 
fungus in the trees studied (Table 2), 
although some cases of apparent root 
entry were observed. The higher per- 
centage of trees wounded by fire on the 
Texas as compared with the Arkansas 
area was accompanied by a much higher 
percentage of trees infected with P. schwei- 


common 


TABLE 2 


CUBIC VOLUME OF DECAYED WOOD AND NUMBER OF RECOGNIZED'INFECTIONS FOR THE DIFFERENT 
ENTRANCE POINTS OF THE FUNGI—SHORTLEAF PINE, TEXAS 
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nitzii. On the Arkansas 1.3 per cent of 
the trees were so infected, while on thei 
Texas the percentage was 11.2. 

While marked reductions in streng 
do not accompany the early stages o 
decay by Fomes pini, wood infected by 
Polyporus schweinitzii is reduced consid-l) » 
erably in strength even when the rot is 
in such an early stage of development thati) 
the specific gravity and the macroscopic\( 
appearance of the wood are still ei 
tically unchanged (Colley, Luxford, Wil-| 
son and Hartley).® The first noticeable\( 
change in wood infected by P. schweinitztii\, 
is a change in color to yellowish brown.) 
Wood in the final stages of decay becomes; 
deep brown, breaks into  rectangular1) 
pieces, and is thoroughly disintegrated. || 
Insects are commonly associated with this ¢ 
decay where it has originated at a basal | 
wound, 


ee 


EXTERNAL EVIDENCE OF INFECTION 


There is usually little external evidence & 
of infection by Fomes pini in southern‘ 
pine. Sporophores are infallible evidence 
of infection and punk knots are usually \/ 
reliable symptoms, but these structures ¢) 


F. pini and P. 
a Polyporus schweinitzii 
Apparent Fomes pini schweinitzit together Undetermined Total 
entrance Volume of Volume of Volume of Volume of Volume of Wit 
point decayed Infec- decayed Infec- decayed Infec- decayed Infec- decayed Infec- -{i 
wood tions wood tions wood tions wood tions wood tions 
cu.ft. number w. ft. b cu. ft. 1 oat 7 5 1 
Branch stubs. 940.36 PALI cbs he a 74.09 a 4.96 a 1,019.61 "O15 4 
Fire wounds Lad 0 0 42.90 38 36.06 ms! 20 2 81.66 40 
Mechanical 
injuries _____ 6.46 6 0 0 0 0 7.07 1 by 7 
Roots eae 0 0 11.91 4 0 0 0 0 11.91 4 
Undetermined 124.62 61 42.27 45 19.15 22-9 10:82 5 196.86 ath! 
Gta) eee Ona: 278 97.08 87 130.20 24.85 12 S230 “B77 


a : : ; : 
“Recognized” infections are those discovere 


“The F: 


8 . . . . 
The effect of heart-rotting fungi on certain physical and mechanical properties of Sitka spruce |) 


and Douglas fir. Unpublished manuscript. 


ed’ _ those | vered when the logs were sawed at the mill. 
pint and P. schweinitzii infections are recorded in columns 3 and 5. 


“9 and 5 per cent had punk knots. 
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are commonly absent. On the Arkansas 
area only 6 per cent of the trees infected 
with this fungus bore sporophores and 
only 5 per cent had punk knots, and on 
the Texas area 8 per cent had sporophores 
The 
punk knots may be sunken or swollen 
areas on the trunk, usually with very 
rough bark around the margins and com- 
monly containing brown punky fungus 
tissue. Swellings around knots are some- 
times the result of other disturbances so 
that they are not certain symptoms of 
F. pini infection unless they contain fun- 
gus tissue. 


Evident decay behind basal wounds or 
exposed rotten roots are the usual symp- 
toms of Polyporus schweinitzii infection. 
On the Arkansas area no sporophores of 
this fungus were observed, but on the 
Texas area 8 per cent of the infected 
trees bore sporophores, all of which were 
produced on the roots and appeared aris- 
ing from the ground about the bases of 
the trees. Since fire wounds do not lead 
to decay as frequently in southern pine 
as in hardwoods, a scar without evident 
decayed wood behind it is a very un- 
certain indication of rot. 


CoMMERCIAL Losses FROM DECAY 


It has been generally accepted that the 
proportion of wood rendered unmerchant- 
able by rot in southern pine was very 
small. Hartley, Boyce, and others? esti- 
mated the total percentage of cull in 
southern pine to be 5, which is the low- 
est percentage they listed for any of the 
commercially important species or species 
groups in the United States. The present 
study offered an opportunity to get ac- 
curate figures on the amount of cull and 
the loss from degrade resulting from de- 
cay in two stands of different ages. 


Loss Based on Board Foot Log Scale.— 


C., J. S. Boyce, and others. 
1933. 


*Hartley, 
(73rd Congress) :695-722. 


The progress of forest pathology. 
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The amount of cull found in the stands 
studied supports the contention that south- 
ern pine ordinarily is low in cull. The 
young stand in Arkansas had a total cull 
per cent, log scale, of 2.52, and a per- 
centage of cull due to rot of only 0.74. 
The older stand in Texas had a total cull 
per cent of 3.92, with a cull per cent due 
to rot of 2.43 (Table 3). This stand with 
its average age of 122 years, represents 
more nearly the stands being cut in 1932 
to which the Hartley-Boyce® estimates were 
intended to apply, than does the Arkansas 
stand. The degree cf departure from 
their estimate is partly due to the absence 
of loblolly pine. The much higher rot 
cull per cent for loblolly compared with 
shortleaf in the Arkansas area reflects the 
greater susceptibility of loblolly to infec- 
tion by Fomes pini because of limbiness, 
as brought out earlier. 

The shortleaf pine on the Arkansas 
area, with an average age of approxi- 
mately 58 years, had a cull per cent due 
to rot of only 0.23, while the percentage 
of cull for the same species on the Texas, 
with an average age of about 83 years, 
was 2.43. The proportion of unsound to 
sound red-heart was also higher in the 
older stand. 

There was little difference in the amount 
of cull from sources other than decay 
between the species or the stands (Table 
3). These other causes of cull included 
fire wounds, crook, sweep, defects inci- 
dent to the logging operation, such as 
those caused by felling and skidding, and 
other mechanical injuries. 

Loss Based on Cubic Content.—The 
amount of decayed wood on a cubic foot 
basis was computed because of its pos- 
sible value where cubic foot measure is 
used, for comparison with cull based on 
board foot log scale and mill tally, and 
because it permits the most accurate com- 


Senate Doc. 12 
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parison of amount of decayed with sound 
wood. The logs were rescaled using the 
Smalian formula, and the volumes of the 
decayed portions were computed accord- 
ing to their shapes, as obtained from the 
logs after they were opened at the head 
saw. The cubic volumes represent only 
the tree stems from the stump to the 
upper end of the top log. Trees cut for 
pulpwood or fuel would probably be 
utilized to a smaller top diameter than 
saw logs and hence would have larger 
cubic volumes, 

Table 4 presents the gross cubic vol- 
umes of the logs, the volume of wood in 
the final stage of decay (not firm), and 
the total volume of decayed wood includ- 
ing the incipient stage (firm). The per- 
centage of wood in the final stage of de- 
cay on the Arkansas area was negligible 
and the total percentage of wood decayed 
was only 0.66. On the Texas area 1.33 
per cent of the total cubic volume was 
in the final stage of decay, with a total 
percentage of decayed wood of 3.33. 

Volume and Value Loss Based on Lum- 
ber Tally—tLosses from decay in stand- 
ing timber have almost invariably been 
determined on the basis of deductions 
made from the gross log or tree scale, 
and have been expressed in terms of the 
percentage of the gross scale rendered un- 
merchantable because of rot. Since the 
amount of lumber cut from a stand (mill 
tally) is often quite different than the 
log scale, because of the systematic errors 


TABLE 3 


LOSS DUE TO DEFECT IN BOARD FEET, LOG SCALE 
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of most log rules, it seemed possible that! 
the proportion of cull based on the log 
scale might not be an accurate measure} 
of the actual amount of wood lost. Loss 
from decay expressed as percentage of 
cull either on log scale or mill tally 
bases is also a measure only of the vol-|) 
ume of wood made unmerchantable, and{f , 
gives no indication of the total financial|| 
loss which includes the degrading of|/) 
boards because of incipient decay and{\ 
discoloration induced by the decay fungi.i\)_ 


In hardwoods the percentage of cull| 
probably more closely approximates the}! 
percentage of financial loss than in manyy)_ 
conifers, because in hardwoods the wood :) 
attacked by decay fungi is for the mosti 
part either badly decayed, thus consti- } 
tuting complete loss, or firm and not|. 
badly discolored. In pine, however, much? 
of the wood infected with Fomes pini is¢ 
not culled by the scaler, because although 2 
discolored it is firm and usable. How- / 
ever, in most cases it causes the affected * 
boards to be thrown into lower grades: 
than if they had been sound. Such loss‘) 
is not measured by the percentage of cull. | 
For example 1,371 boards containing? 
sound or unsound red-heart were graded, 
and then regraded as though they had no 3) 
red-heart, This was done by a commer- 4) 
cial grader. It was found that if they 
had been free from red-heart 9 per cent | 
of the boards would have remained in 
the same grade, 60 per cent would have 1 


Area and Gross log Volume culled Volume culled due to Total 
species scale due to rot other defects* volume culled 
bd. ft. bd. ft. er cent bd. jt. 
je ite op / per cent bd. ft. per cent 
Loblolly pine _ 85,078 986 1.16 1,485 Gis 2,471 
Shortleaf pine_ 68,245 155 4p) 1,243 1.82 1,398 Be 
r Total stand... 153,323 1,141 74 2,728 1.78 3,869 2.52 
exas 
Shortleaf pine 179,482 4,370 2.43 2,665 1.48 7,035 


‘Includes loss from crook, sweep, fire, operating and other surface defects. 
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been raised one grade, 28 per cent two 
grades, and 3 per cent three grades. 
Since the Doyle log rule was used and 
the timber was not very large, the overrun 
was considerable. The average diameter 


of the trees on the Arkansas area was 


only 13.8 inches and on the Texas 15.8 
inches. The overrun at the former was 
44 per cent and at the latter 37 per cent 
of the net log scale. 


To determine the loss in lumber tally 
and in value of lumber traceable to rot, 
it was necessary to devise a means of esti- 
mating what the volume and value of the 
infected logs would have been had they 
been sound. The differences between the 
actual volume and value of infected logs 


' and the estimated volume and value if 


sound were used to represent the actual 
decay losses sustained. 


For the sound logs only, curves were 
prepared of the average number of board 
feet of lumber and the average value of 
lumber cut from logs of each diameter 
and length, for each species. Lumber 
value per log was computed from the 
volume in each grade at the prevailing 
price at one of the mills at the time the 
study was made. These prices, per thou- 
sand feet, were $48.75 for B and better, 
$34.25 for number 1 common and C, $22 
for number 2 common, $17.10 for num- 
ber 3 common, $26 for number | dimen- 
sion, $23 for number 2 dimension, $16.75 
for number 3 dimension, and $29.92 for 
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timbers. The curves were drawn free hand 
and balanced. A separation into species 
was made because the loblolly, although 
having a somewhat higher lumber tally 
for a given diameter and length class 
over most of the range, had a definitely 
lower total value per class than the 
Arkansas shortleaf. This lower value is 
very probably correlated with the more 
knotty condition of the loblolly. 


Using the curves described, the average 
expected lumber tally and value for each 
infected log, if it had been sound, was 
estimated on the basis of log diameter 
and length. The total expected tally and 
value was then computed for the infected 
logs and compared with the actual tally 
and value of those logs. Table 5 shows 
that the infected logs from the Arkansas 
area would have produced 3.9 per cent 
more lumber, and the total value of the 
lumber would have been 7.9 per cent 
higher if the logs had been sound. At 
the Texas area the mili tally loss due to 
rot for the infected trees was 7.0 per 
cent and the value loss 11.3 per cent. 
The losses expressed in terms of the total 
stands are also shown. ‘The differences 
in tally were mathematically significant. 
The manner of testing significance is pre- 
sented under Table 5. 


The test of significance used was ap- 
plied only to lumber tally, since the task 
of determining the value of lumber cut 
from each individual log, involving eight 


TABLE 4 


VOLUME AND PERCENTAGE OF DECAYED 


WOOD IN CUBIC FEET, LOG SCALE 


Area and Gross volume Volume of final Total volume 
species of logs stage rot* of rot? 
Cubic feet Cu. ft. Per cene Cu. ft. Per cent 

Arkansas 

lo blolive pine 2 ae 19,819 24.0 0.12 179.5 0.91 

SHonvleal spine see 17,993 10.9 .06 70.7 39 

Motalsstand — 2 a2 Se a 37,812 34.9 09 250.2 66 
Texas 

Shorted pine: 22. ee 39,718 526.5 1.33 1,323.6 3.33 


1Red-heart that has reached the pocket stage, 
Includes incipient and final stage rot. 


and other rots. 
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lumber grades and 5,858 logs would have 
been tremendous. It seemed to the au- 
thors that if the difference in lumber 
tally between the expected if sound and 
the actual was significantly different from 
zero, then one would be fairly safe in 
assuming that the value differences, which 
were of even greater magnitude, were 
significant. The significance test involved 
two assumptions that appeared valid. The 
standard error applied to the mean tally 
for the infected logs if sound, was ob- 
tained from sound logs, and this standard 
error was made to apply to a mean some- 
what different from the mean to which 
it belonged. 

The importance of the value loss figures 
lies perhaps not so much in their magni- 
tude in these two stands, as in the rela- 
tion they bear to the percentages of cull. 


TABLE 5 


LOSS IN VOLUME AND VALUE OF LUMBER DUE TO ROT 
Infected logs only 
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For example, for the Arkansas area the: 
total financial loss was double the per- 
centage loss in lumber tally, and for the 
Texas area the financial loss was 1.7 times 3 
the tally loss. When the percentage finan- + 
cial loss is compared with cull expressed |) 
as a percentage of the board foot log ;) 
scale the situation is somewhat more com- + - 
plex. At Arkansas the financial loss was 3) 
more than twice the log scale cull per ‘|| 
cent, but at Texas the financial loss was 5|_ 
only 1.2 times the log scale cull. The reason | 
for this difference is that in the young ; 
stand in Arkansas very little of the red- - 
heart was unsound and therefore little | 
deduction was made for it. Most of the :))— 
loss was therefore through degrade. In | 
the older stand, however, in Texas, much |) 
of the red-heart was unsound and scaled |— 
out; most of the loss in this stand was | 


Total 
lumber tally, 


Actual 
total 


Total value 


of lumber Actual total 


Area and had alltrees lumber Volume had alltrees value Money 
species Leen sound tally loss due to rot been sound oflumber _ loss due to rot 
bd. ft. bd. ft. bd. ft. percent dollars dollars dollars per cent 
Arkansas 
Loblolly pine 31,267 29,906 1,861’ 4.4 800.05 Save 66.73 8.3 
Shortleaf pine. 11,623 11,309 314 aT 303.23 283.22 20.01 6.6 
ie species.____ 42,890 41,215 1,675 3.9 1,103.28 1,016.54 86.74 7.9 
exas 
Shortleaf pine 63.061 58.646 4.4151 7.0 1.882.22 1,669.80 212.42 11.3 
Total stand 
Arkansas 
Loblolly pine ee OOS, 114,455 1,361 ile. 2,951.70 2,884.97 66.73 2 
Shortleaf pine. 99,925 99,611 314 0.3 2,574.24 2,554.23 20.01 0.8 
Both species _. 215,741 214,066 1,675 8 5.525.94 5,439.20 86.74 1.6 
Texas 
Shortleaf pine 249,476 245,061 4,415 1.8 7 258.68 7,046.26 212.42 2.9 


__ ‘The odds that these differences between actual tally and expected tally, had all been sound, 
did not occur by chance are, for Arkansas loblolly 10,000:1, shortleaf+20:1, Texas shortleaf > 1,- 


are the computations for the significance tests: 


000,000:1. The following 


Estimated mean of the infected logs had they been sound _. 


Actual mean for the infected logs 


Difference 


The standard errors of the means are based upon 


Arkansas Texas 
Loblolly Shortleaf Shortleaf 
bd. ft. bd. ft. bd. ft. 


73.744 .51 59.60+.63 125.62.64 
70.53.51 57.93+.63 116.82+.64 


SAS i 


1.67.89 8.80.91 


sound logs. 
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therefore reflected by the log scale cull 
per cent. Thus log scale cull per cent 
in young stands can be expected to un- 
derestimate greatly the money loss, while 
in older stands it may be a fairly close 
measure of the financial loss resulting 
from decay. 


Comparing Tables 3, 4, and 5 with one 
another, there seems to be fair agreement 
between the percentages of cull due to 
rot computed on the bases of board foot 
log scale and mill tally. At Arkansas 
these percentages, for the total stand, were 
0.74 and 0.78, and at Texas 2.43 and 1.77, 
respectively. Considering only the final 
stage of decay, the percentages of cull, 
based on cubic content were considerably 
lower than those based on log scale or 
mill tally. These percentages were 0.09 
for the Arkansas stand and 1.33 for the 
Texas stand. While the percentages of 
cull found in the study are low, they are 
probably fairly typical of much of the 
shortleaf-loblolly pine type. 


SUMMARY 


An investigation of decay in shortleaf 
and loblolly pine, its causes, amount, and 
the resulting financial loss, was conducted 
in a young stand in southern Arkansas, 
and in shortleaf pine only in an older 
stand in eastern Texas. 

Most of the decay was red-heart, caused 
by Fomes pini, which entered through 
branch stubs in the great majority of 
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cases. Polyporus schweinitzii caused some 
cull in the butts, gaining entrance largely 
through fire wounds. 

The total percentage of cull, on a basis 
of board feet log scale, was, for the 
Arkansas loblolly and shortleaf, and the 
Texas shortleaf, respectively 2.90, 2.05, 
and 3.92. 

The percentage of cull due to rot for 
the Arkansas loblolly pine was 1.16 board 
foot log scale, 0.12 cubic foot log scale, 
and 1.20 on a lumber tally basis. For 
the Arkansas shortleaf the percentages 
were 0.23, .06, and .30, and for the Texas 
shortleaf 2.43, 1.33, and 1.77. 

The financial loss due to decay was 
computed by comparing the value of the 
lumber cut from infected logs with the 
value of that cut from sound logs of the 
same diameter and length. The loss thus 
included both cull and degrade. The 
volume loss due to rot for the infected 
logs in the Arkansas stand was 3.9 per 
cent, lumber tally basis, while the finan- 
cial loss was 7.9 per cent. The volume 
loss for infected logs in the Texas stand 
was 7.0 per cent, and the value loss 11.3. 

Percentage value loss, when computed 
on a total stand basis, considerably ex- 
ceeded the percentage of cull based on 
log scale. Thus log scale cull per cent 
probably frequently underestimates the 
money loss sustained from decay in south- 
ern pine, particularly in the younger 
stands, because incipient decay, resulting 
in degrade, is not taken into account. 


A SURVEY OF HARDWOOD REPRODUCTION IN THE 
NEW JERSEY HIGHLANDS 


By E. B. MOORE anp A. F. WALDRON 


New Jersey Department of Conservation and Development 


i last few years a considerable amount of forest stand-improvement work has 
Pee eee out in Haren New Jersey by the C.C.C. and other emergency organiza- 
tions, While a fairly accurate estimate of the volume of wood removed in these opera- 
tions was available, no information was at hand as to the amount and quality of the 
reproduction following them. As many of the stands were more or less uneven aged, 
this point was considered of particular interest in view of the possible continuation 

of emergency work. 


URING the summer of 1937, a sur- 
i) vey was made of a number of 

areas on each of which a partial 
cutting had been made within the past 
eleven years. Two untreated stands also 
were studied. The survey was made in 
the New Jersey Highlands—a belt of 
mountainous country from 10 to 25 miles 
wide, which crosses the state in a north- 
easterly direction from the vicinity of 
Phillipsburg on the Delaware River to 
the New York line. The Highlands are 
part of the Appalachian Mountains and 
consist of a series of roughly parallel 
ridges and valleys, with a maximum 
elevation of about 1,500 feet. The north- 
ern portions were glaciated and the pres- 
ent paper deals only with this section. 
The underlying rocks are mostly gneiss 
and schist, and the soils belong to the 
gray-brown podzolic group of Marbut 
(9). Approximately 70 per cent of the 
area is forest. The oak-chestnut-yellow 
poplar type prevails, with most of the 
stands more or less understocked as a re- 
sult of the loss of the chestnut. 


DESCRIPTION OF METHODS 


The survey included private commer- 
cial operations where the cut had been 
to a diameter limit, as well as the gen- 
eral type of improvement cutting made 
by the C.C.C. Of the four sites recognized 
by Baker (4), in this section, only two 
were included in this study—-cove and 


slope. On the two others—swamp and- 
ridge—little stand improvement work has 
been attempted. The stands were not uni- 
formly stocked, and no data on reproduc- 
tion had been obtained prior to cutting. 
The untreated areas, therefore, were not 
controls but merely afforded an oppor- 
tunity of observing reproduction under 
another set of conditions. 


The field work was divided into two 
parts: 1. the cruise, and 2. the reproduc- 
tion survey. 


It has been the custom in handling for- 
est improvement work on private lands in 
New Jersey to cruise each project follow- 
ing the winter cuttings. These estimates 
covered from ten to twenty per cent of 
the area, depending on the acreage in- 
volved, using the line-plot method with 
one quarter acre circular plots. In deter- 
mining the cut, the diameter inside bark 
of all stumps was tallied, and assumed 
to be equivalent to d.b.h. outside of bark. 
This added to the residual trees gave the 
stand before cutting. 


In studying the reproduction, the stocked 
quadrat method outlined by Lowdermilk 
(8), and later by Baker (3), was used 
as a basis with the transects laid out 
across the plot on the cruise line. In 
the northern Rockies and on the Pacific 
Coast, Haig (6) and Cowlin (5) used the 
four milacre plot—13.2 feet square—as the 
unit in their reproduction studies. In the 
present survey, data on the shrubby and 
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- included. 
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herbaceous vegetation, as well as on the 
tree reproduction, was desired and it was 
thought that this material could be more 
advantageously obtained with the single 
milacre as the unit. Thus the dominant! 
tree or shrub occurring on each milacre 
was tallied by species, height and origin. 
Nothing over 1.5 inches at d.b.h. was 
Underneath the dominant re- 
production, occurred a subordinate? 
ground cover of tree seedlings, shrubs and 
herbaceous material. This was included 
in the survey because of its apparent im- 
portance as a reserve from which losses 
in the dominant reproduction might be re- 
couped, and also on account of its value 
in wildlife management. 


In their studies of hardwood reproduc- 
tion, Leffelman and Hawley (7) recog- 
nized five growth forms. These ranked 
in the order of their desirability were 1. 
seedlings, 2. single seedling-sprouts, 3. 
multiple seedling-sprouts, 4. sprouts and 
5. root suckers. In the present survey 
only two growth forms were distinguished, 
—l. seedlings, which included the first 
three categories given above, and 2. 
sprouts. In differentiating between seed- 
ling-sprouts and sprouts the definitions 
used by Leffelman and Hawley were fol- 
lowed; i. e., a sprout originated from a 
stump two inches or more in diameter, 
while a seedling-sprout developed from a 
stump under two inches in diameter. 


RESULTS 


Fight tracts are discussed in this paper, 
covering four different degrees of treatment 
on each of the sites. A more extensive 
survey with a greater amount of basic data 
would have permitted averaging stands 
falling within each of the categories, and 
probably smoothed out some of the irregu- 
larities shown by individual species in the 
reproduction. When grouped as oaks, 
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other hardwoods and shrubs, however, 
some striking similarities appeared within 
each site, in spite of the rather pro- 
nounced differences in stocking of the 
overstory. In each case the reproduction 
figures are based upon 150 milacre plots. 


The data on the eight stands before and 
after cutting are summarized in Table 1, 
and furnish a background for examina- 
tion of the reproduction. Here it is inter- 
esting to note that on the coves, while 
oak generally made up less than one-third 
of the stems, it contained about 50 per 
cent of the basal area. On the slopes, it 
is considerably more important, containing 
as much as 80 per cent of the basal area. 
A comparison of the values given in Table 
1 with those of Schnur (11) indicates the 
New Jersey stands to be below normal 
in basal area, and all except stand No. 2 
to be understocked in number of tzees as 
well. 


The commercial cuttings, were made to 
a 10-inch and 12-inch diameter limit re- 
spectively, and removed from 45 to 60 
per cent of the basal area. In general 
they operated selectively against the oaks. 
The improvement cuttings—which were 
essentially salvage operations of low qual- 
ity material—removed from 25 to 50 
per cent of the basal area and did not so 
materially alter the ratio between the oaks 
and other hardwoods. The rather heavy 
cut in stand No. 6 was due to the removal 
of a considerable number of large de- 
cadent scarlet oaks. 

The percentage of milacre plots oc- 
cupied by the various classes of dominant 
reproduction, are shown in Table 2, and 
bring out a number of interesting points. 
Here it is seen that the oaks dominate 
from five to ten times as many plots on 
the slopes as they do on the coves, and 
that, furthermore, there is a striking uni- 
formity in their abundance under the 


1Corresponding roughly to the “Advance growth” of Leffelman and Hawley (7). 
°Corresponding roughly to the “Younger Reproduction” of Leffelman and Hawley (7). 
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the forest left in an opened condition by 


its death, shrubs and herbs come in more os gas 3 a 
heavily than elsewhere. From the stand- 3 a PEE zs So |2 
point of multiple-use, where game as well Paes. > £ 
as timber is to be considered, this factor BOCRA 
is of importance and the development of eee 
fruit- and mast-bearing shrubs has a defi- Leu Ses - 
nite place in management. =o oo Be Bras fe 
A comparison of the relative abundance ges =e S hy 
of the different tree species in the dom- Go FO = 
inant reproduction is of interest. On the a a r 
cove sites, an average of the four stands Bila os o 5 : 
showed that twelve species made up 85 a she Sus Ne E 
per cent of the reproduction. These, in 2 Pe gs ane ber 
order of their importance, were red maple, 2 * 2 -— 
ash, sugar maple, yellow birch, flowering 
dogwood, chestnut, chestnut oak, hop horn- F Rk ee sae 
beam, red oak, sassafras, blue beech and 2 a2, 3 oS |g y 
. a5] =| “e KR on 
black birch. On the slopes a better con- S) I ae ene 
dition obtained; here the order was as a = 
follows: white oak, chestnut oak, red ma- 3 
ple, chestnut, red oak, hickory, black oak, S TSO Esl. 
ash and dogwood. The importance of red s | Sz 5 a 2 S Sale 
maple on both sites was very striking, and oo & 53 PES = S Ee | i 
upre =e 
coincided with the results found by Au- Z a #3 °aql- 
ghanbaugh (1). eB & 
Yellow poplar—one of the most desir- a oes 
able trees in the region—was found as a z Bz 5 ees Z S ae S 
dominant on only two of the eleven areas & Se an = 3 ‘ SH 
surveyed, and in both of these cases oc- s|2 36 °s9 
curred on less than 2 per cent of the = é 
plots. McCarthy (10) has mentioned the _ 3S S Geen 
very poor quality of the sprout reproduc- S Sz Be cls BOTS 
tion developed by this species due to the 2 i|58 888 5 RA E 
early decay of the parent stump, and in- g oe al 
stances of this were observed in the pres- . . 
ent survey. Sims (12) noted the suppres- z ee evi 
sion of yellow poplar reproduction on B 5S “4 § Qo 
burns by the heavy growth of ferns which a 5% BLS. re | =) 
came in on such areas. Although none ee - 
of the tracts covered by this report bore so | | 
evidence of recent fires, ferns were rela- = | 
tively common in the coves, and cases of 3 | | 
their suppression of yellow poplar repro- J | : 
duction was noted. It is of passing inter- = | | | 
est to observe that chestnut dominated mo | | 
approximately 3 per cent of the cove plots | S25 
and 5 per cent on the slopes; most of = 822 5 
these individuals, however, were infected 2 3 #8 E 


A SURVEY OF HARDWOOD REPRODUCTION 


with the blight. Occasionally dogwood 
was found to have seeded-in locally, form- 
ing a dense understory, beneath which 
other tree reproduction was lacking. This 
condition, however, was exceptional and 
limited in area. 

The average heights of the dominant 
reproduction are of interest in indicating 
which species are maintaining their dom- 
inance, and which are not. From Table 
2 it would seem that on the coves, the 
oaks are dropping behind the other hard- 
woods in height, while on the slopes they 
are maintaining the lead satisfactorily. 

It has been pointed out by Leffelman 
and Hawley (7) that the quality of a 
hardwood stand depends to a large ex- 
tent upon its origin, and that seedlings 
and seedling-sprouts develop into the 
most desirable elements in the mature 
stand. The survey showed that under 
the untreated stands from 80 to 90 per 
cent of the dominant reproduction was of 
seedling or seedling-sprout origin. On 
the other areas the largest percentage of 
sprouts coincided with the heaviest cut- 
ting, as might have been expected. The 
results are shown in Table 3. 

Beneath the dominant reproduction, the 
subordinate ground cover, mentioned 
above, was everywhere present. No at- 
tempt was made to obtain a stem count of 
this material, but the presence of each 
species was recorded. This showed oak 
seedlings to be present on about 45 per 
cent of the cove plots and 85 per cent of 
the slope. For the other hardwoods the 
figures were 83 and 70 per cent respec- 
tively. The great bulk of the trees of this 
class was less than one foot tall. Seed- 
lings of the current year and older speci- 
mens which were obviously dying from 
suppression were included and would 
seem to indicate that while this reproduc- 
tion might be permanent as a class, the 
turnover among its individuals was prob- 
ably high. If this were the case, the final 
removal of the overwood need not wait 
upon seed years in these stands. Clean- 
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ings, after a partial cutting, to favor the 
desirable species would seem to offer 
promise of good results. Red maple was 
the most common species found in this 
class of reproduction. Yellow poplar 
seedlings occurred on as high as 22 per 
cent of the cove plots. 

Shrubs and herbaceous material was 
found on practically 100 per cent of the 
plots, and are of particular interest in 
their bearing upon wildlife. Most of the 
woody shrubs were too small and too 
shaded to produce much fruit. The blue- 
berries, partridge berries and wintergreen, 
on the other hand, showed very fair yields 
even under untreated stands. The legumes, 
which are rated highly as gamebird food, 
exhibited a marked response to openings 
in the canopy. This was shown partic- 
ularly by an increased seed production. 
Thus the tick trefoils (Desmodium spp.) 
and bush clovers (Lespedeza spp.), while 
often present under full shade, bore 
lightly; in openings made by the cuttings 
and along wood roads the plants were 
usually loaded with seed. 


SUMMARY 


A survey was made of several hardwood 
stands in northern New Jersey, each of 
which had been subjected to a partial 
cutting from one to eleven years ago. Two 
untreated stands were also examined. The 
stands were located on both cove and 
slope sites, and ranged from 60 to 100 
years of age. The reproduction was studied 
by milacre transects. The following con- 
ditions were noted. 

1. An abundance of reproduction was 
found to be present under both the treated 
and untreated stands. Part of this repro- 
duction occupied a dominant position and 
gave promise of developing into satisfac- 
tory elements. Part of it occupied a sub- 
ordinate position and suffered from over- 
topping and competition. 

2. Some striking dissimilarities ap- 
peared in the percentage of area domin- 
ated by the same class of reproduction on 
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different sites. This was particularly true 
with regard to the oaks and the shrubs. 


The other hardwoods showed little differ- 4. 


ence in this respect. 
3. There was considerable uniformity 
in the per cent of area dominated by tree 


species under different types of treatment 5. 


within a given site. 
4. The dominant tree reproduction was 
found to consist largely of seedlings and 


seedling-sprouts, with the untreated stands _ 6. 


showing the highest percentages of these 
growth forms: 


5. Shrubs made up an important part 7. 


of the dominant reproduction, and were 
more abundant on the coves than on the 
slopes. 

6. A subordinate class of reproduction 
was widely distributed beneath the domin- 


ant reproduction. This group contained 8. 


large numbers of tree species and showed 
some evidence of a considerable turn-over 


of the individuals composing it. Shrubs 9. 


and herbs present in this ground cover 
showed heavier fruiting in the openings 


than where the canopy had been undis- 10. 


turbed. 
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undertaken by the Soil Conservation 


camps working under Service super- 


FOREST COVER RETARDS SNOW MELTING 


By GEORGE S. MEAGHER 
Pacific Northwest Forest and Range Experiment Station 


About fifty years ago there was widespread interest in forest influences. At that time 
few if any accurate data were available to show how forests modified various climatic 


factors. 
of this important subject. 


European data of questionable validity served as a basis for all discussions 
During recent years there has been a reawakening of 


interest in forest influences and carefully controlled studies now are being made. In 

the present instance it is shown that a forest cover will delay the melting of snow in 

the Pacific Northwest for a period of two weeks in the spring and that this delay 
greatly reduces the danger of spring freshets. 


eral way that a forest cover retards 

the melting of the winter snow blanket, 
but specific information as to the effects 
of various forest types is all too scanty. 
Measurements made in the spring of 1933 
and 1937 on the Wind River Experi- 
mental Forest show very pointedly the 
important role that an old-growth Doug- 
las fir forest has in conserving the snow 
and delaying the peak of the spring fresh- 
ets. This is important to the water user 
and to the engineer who may wish to 
calculate how the removal of the forest 
by logging might affect the regimen of 
streams in this region. 


ik has long been recognized in a gen- 


The area studied is on fairly level 
ground on the floor of the Wind River 
valley in southern Washington at an ele- 
vation of about 1,100 feet. It originally 
supported an old growth stand of Doug- 
las fir and associated species. One part 
of the area was clear-cut in 1930, another 
portion was partially cut in 1931, and 
the remainder is still virgin forest. The 
clear-cut portion now maintains a medium 
cover of herbaceous vegetation with scat- 
tered groups of hardwood brush and a 
few young conifers. It is essentially open 
in character. On the partially cut por- 
tion, decadent Douglas fir and hemlock 
form a 40 per cent crown canopy, and 
logging debris, herbaceous vegetation, 
hardwood brush, and scattered young con- 
ifers provide a medium ground cover. 
The virgin timber area maintains a dense 


old growth stand of overmature Douglas 
fir and hemlock with a fairly dense ground 
cover of mixed hardwood brush, sup- 
pressed hemlock and silver fir, and herba- 
ceous species. One snow-melting station 
was established in each of these three 
types of forest cover. All three were 
within a quarter-mile radius and all on 
the same level area. 


At each station, measurements were 
taken on an area 33 feet square for the 
depth of snow, and the per cent of ground 
covered by the snow. In 1933 measure- 
ments on the depth of snow were taken 
at eight points for each station and ob- 
servations were made weekly from April 
13 through May 12. In 1937 measure- 
ments on snow depth were taken at ten 
points for each station, observations were 
made weekly from March 17 through 
April 21, and the water equivalent of the 
snow was determined at each observation. 


Since 1911, climatological data have 
been taken at the Wind River Cooperative 
Weather Station, which is only a mile 
from the snow-melting stations. The cli- 
mate is typical of that of most of the 
smaller watersheds on the west slopes of 
the Cascade range. The annual precipita- 
tion is high (about 85 inches) but is very 
unevenly distributed. The period of high 
precipitation is usually from October to 
May, and the precipitation from June 
through September is comparatively low. 
July and August are exceedingly dry 
months. Most of the snow comes during 
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the months of December, January, and 
February. 

At the Weather Station the maximum 
depth of snow was slightly over 4 feet in 
1933, and slightly over 5 feet in 1937. 
In the forest stations the mid-winter depth 
was not measured but under the dense old 
growth forest, the maximum depth was 
probably less than that in the open due 
to the considerable quantity of snow 
caught by the tree crowns and_ subse- 
quently melted or evaporated before 
reaching the ground. When the period 
of rapid run-off starts in the spring, how- 
ever, the thawing proceeds at a more 
rapid rate in the open. Thus when the 
study was started on April 13, 1933, only 
.05 feet of snow remained in the open, 
while the forested station retained 2.26 
feet. At the start of the 1937 study on 
March 17, all three stations had about 
the same snow depth (slightly over 1 
foot) indicating that at this date the 
accelerated thawing in the open had just 
about equaled the loss of snow in the 
forest due to the catchment of snow in 
the crowns, 

In both years, it was observed that 
there was a noticeable absence of drift- 
ing in the old growth forest resulting in 
a fairly uniform distribution of snow. 
In the open, there had been considerable 
drifting, and the thawing was greatly 
accelerated around stumps and logs, re- 
sulting in a very uneven distribution of 
the snow. : 

Table 1 summarizes the data on snow 


depth for 1933 and 1937. 
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For both years, the snow disappeared : 
in the open about one week before it dis- | 
appeared in the partially cut stand, and} 
about two weeks before it disappeared in 7 
the old growth forest. In 1937 the snow j) 
melting was greatly accelerated on the } 
open area during the first week of warm il 


weather (March 24-31) and 4.8 inches of 


surface water were released. During the }_ 


same period, 2.7 inches of water were »| 


released under the partially cut stand, || 
and only 1.5 inches of water were released || __ 


under the old growth forest. In the open, ,| 
70 per cent of the original snow blanket °) 
of 1 foot melted in one week, while under » 


the old growth forest the snow melting || 


was fairly evenly distributed over a four- 
week period. General observations at 
higher altitudes in the Wind River valley | 
indicate that where the snow blanket is | 
deeper, a forest cover will retard the 
melting of the snow for a proportionately 
longer period. 


The fact that a forest cover will delay 
the melting of the snow for a period of 
even two weeks in the spring is highly 
significant, especially in a region like the 
Pacific Northwest where there is usually 
a deficiency of rain during the summer 
months. This study indicates that where 
there is danger of spring freshets from 
too rapid run-off or when a late run-off 
is necessary for water users, foresters and 
lumbermen would do well to practice 
methods of regulated cutting that will not 
upset the normal function of the forest as 
a conserver of snow. 


TABLE 1 
SNOW DEPTH IN OPEN, IN PARTIALLY CUT AREA, AND IN VIRGIN FOREST IN 1933 AND 1937 
Date Average depth of snow in feet Date Average depth of snow in feet 
: Partially Virgin Partially Virgin 
1933 Open cut forest 1937 Open cut forest 
Mee lip ee aoe .05 209 2.26 Mars lien 1.32 1.14 1.28 
dG oe iA 0 03 1.59. “Mar od eo aes 1.64 93 1.16 
OAM ei game CE tei oe 0 0 0 Many Smee Se .09 (o5 alld 
WERE (Ge = 0 0 .20 Apr py Vee eee a) 10 48 
Mia vin 2 aeeeree eine 0 0 0 CA Diageo ees 0 0 10 
ADE 2 eee ee 0 0 0 


THE EFFECT OF SEASON OF PLANTING AND OTHER FACTORS 
ON ‘EARLY SURVIVAL OF FOREST PLANTATIONS 


By R. K. LEBARRON,' GORDON FOX,? ann R. H. BLYTHE, JR.2 
U. S. Forest Service 


An experiment aimed at the improvement of early survival in forest plantations demon- 
strates rather clearly the effect of season of planting and several other factors, in 


northern Minnesota. 


The study should be of interest to foresters engaged in planting 


in the northern United States and eastern Canada. 


tionally large program of reforesta- 

tion is now underway, planting is 
commonly done both in spring and fall. 
Favorable conditions such as good soil 
moisture and suitable temperatures, pre- 
vail at both seasons. Spring planting 
seasons, however, are usually much 
shorter than fall seasons and are also 
less reliable because of frequent abrupt 
changes to summer conditions. As a re- 
sult, by far the greater part of the 
planting done in this region has been 
carried on during the fall. 


|: the Lake States, where an excep- 


Despite the fact that spring planting 
has some disadvantages, there have been 
numerous examples where better results 
have been obtained from spring planting 
than from fall planting. For instance, a 
survey of older plantations made by the 
Lake States Forest Experiment Station in 
Michigan, Wisconsin, and Minnesota shows 
that spring planting has generally re- 
sulted in higher survival. An analysis 
made of all the recent National Forest 
plantations in the same states also showed 
spring planting to be generally more fa- 
vorable. In the case of jack pine, white 
pine, and white spruce, the difference in 
favor of spring ranged from 9 to 27 
per cent. 

Since these various observations were 
not based on exactly comparable mate- 
rial, a special experiment was designed 
and carried out cooperatively by the Sta- 


1Lake States Forest Experiment Station. 
*Superior National Forest. 


tion and the Superior National Forest to 
give the question of season of planting 
a thorough test. At the same time, other 
variables such as cover, soil, and mulch- 
ing were also introduced. 


The stock used in the experiment was 
2-0 red pine. To take care of any varia- 
tion due to local conditions, the planting 
was carried on in eight different C.C.C. 
camp work areas scattered over an area 
of about two million acres on the Su- 
perior National Forest in northeastern 
Minnesota; to avoid possible bias, each 
planting was made independently under 
the supervision of a local technical fore- 
man. The actual planting was done in 
scalped spots by C.C.C. enrollees, who 
used the “mattock-tamper” or side hole 
method in which the hole is made with a 
mattock and the earth packed in around 
the tree with a wooden tamper resem- 
bling an old-fashioned potato masher. 


The factors tested were: 

1. Season of planting; spring and fall. 

2. Density of cover; open, moderate, 
and dense. 

3. Soil texture; light, medium, and 
heavy. 

4, Artificial protection; mulched (with 
leaves and grass to prevent frost heav- 
ing) and not mulched. 

On the basis of cover density, planting 
sites on the Superior National Forest 
can be divided into three distinct classes. 
Those sites referred to here as “open” 
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are occupied in varying degree by grasses, 
large-leaf aster, and numerous other her- 
baceous plants, as well as by a scattering 
of blueberry and sweet fern. “Moderate” 
cover consists of mixtures or pure stands 
of such shrub or tree species as beaked 
hazel, green alder, willow, red-osier dog- 
wood, mountain maple, trembling aspen, 
and paper birch. Such areas differ from 
areas of “dense” cover only in degree of 
stocking. 

The soils on the forest are all of glacial 
origin and vary in texture from sands of 
low fertility to loams of good quality. 
In this study those soils having a silt and 
clay content of less than 15 per cent were 
arbitrarily designated as “light” soils; 15 
to 30 per cent, “medium”; and over 30 
per cent, “heavy”. Thus, by this classi- 
fication,? light soils are very sandy or 
gravelly, medium soils are intermediate 
in texture, and heavy soils are loams that 
contain little sand. 

It was hoped that the mulching treat- 
ment would prevent frost heaving which 
often causes severe loss in fall plantings. 
Mulch was therefore applied to half of 
the fall-planted trees. This consisted of 
covering the bare scalped spot around 
each tree with leaves and grass. 

It was originally planned that each 
camp participating in the experiment 
would plant plots of 150 trees each in 
the open, under medium, and under dense 
cover on both light and heavy soils in 
the fall of 1935 and again in the spring 
of 1936. Due to the fact that some of 
the plots were not established, a total 
of 66 plots was used in one portion of 
the analysis of the data, and 60 plots in 
the other. 

Resu.ts 


By far the most striking result of the 
experiment was the higher survival of the 
spring-planted trees. At the end of the 


*The amount of fine material w 
drometer method, the chief differe 


as determined by means of an adaptation of Bouyoucos’ hy- 


) nce being that samples were measured by volume instead of 
weight. The results were hence only approximate. 


first growing season (August 1936), the: 
average survival of the spring-planted 
trees was 73 per cent but of the fall- 
planted trees, only 41 per cent. In May 9) 
1937, the survivals had fallen to 66 and I) 
33 per cent, respectively. The differences 3) 
in both cases were found to be highly | 
significant; in fact, every one of thirty )) . 
spring-planted plots showed a higher sur- + 
vival than the corresponding fall-planted ||) , 
plot. | 

Since the fall planting was done dur- |) 
ing a period of abundant rainfall fol- | 
lowed by a favorable winter with con- || — 
siderable snow, and the spring planting || 
at the beginning of the 1936 drought, any 
advantage on this score should have been 
in favor of the fall planting. The fact 
that the spring planting was more suc- 
cessful therefore serves to emphasize the 
importance of the results. 


Effect of Cover on Survival.—As will 
be seen in Table 1, survival of both 
spring- and fall-planting stock in the 
present experiment was poorer on open 
sites than under brush cover (moderate 
and dense); the difference was found to 
be statistically significant. This is in 
agreement with the generally recognized 
fact that planting stock shows a somewhat 
higher early survival when subjected to 
some shade. In the present experiment, 
the difference was probably increased by 
losses due to the period of extreme 
drought and heat during the first grow- 
ing season (1936) when trees exposed to 
full sunlight had difficulty in obtaining 
the water necessary to keep up rapid 
transpiration. 

Effect of Soil and Season of Planting 
on Survival—The average survival by 
soil class and season of planting is 
shown in Table 2. Taking both seasons 
together, survival was best on the heavy 
soils and poorest on the light soils, al- 
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though the differences were not statisti- 
cally significant. The most striking fea- 
ture brought out by the analysis is the 
significant increase in survival shown by 
spring plantings on heavy soils over those 
on light soils and the opposite trend 
shown by fall-planted stock. This dif- 
ference is of great importance to the for- 
ester, for obviously such fall planting as 
is necessary should be confined to the 
lighter soils in order to minimize losses. 

Effect of Mulching and Amount of Cover 
on Survival—Mulching as a method of 
reducing losses proved to be slightly bene- 
ficial on open sites and slightly harmful 
under dense cover. The differences, how- 
ever, were so slight as to be nonsignifi- 
cant. Since for all three degrees of cover 
combined, the survivals for mulched and 
unmulched trees were 33 and 34 per cent 
respectively, mulching of the type used 
here has apparently nothing to recom- 
mend it. 

An examination of the causes of mor- 
tality in the fall-planted stock showed that 
42 per cent of the dead unmulched trees 
had been killed by frost heaving, but 
only 4 per cent of the loss among mulched 
trees had been due to this factor. This 
beneficial effect of mulching, however, was 
offset by mortality apparently caused by 
mildew which seemed to be favored by 
the dead vegetation that had been placed 
around the bases of the trees. Such losses 
possibly would not show up with larger 
stock. 

Statistical Analysis.—The 
that can be drawn from this experiment 
are greatly strengthened by the results 
of the treatment of the data by the meth- 
od of analysis of variance.* Not only did 
this analysis show the probabilities of the 
various differences being due to chance, 
but it also enabled the testing of the very 
important interaction between season and 


conclusions 


soil. 
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The analysis of variance of the data 
on season, soil, and cover (Tables 1 and 
2) is presented in Table 4, and of that 
on mulching, soils, and cover (Table 3) 
in Table 5. Two analyses were required 
because the mulching treatment with its 
comparable centrols was used only in the 
fall-planted plots. 

In Table 2, it will be noticed that sur- 
vival on heavy soils planted in the spring 
is greater than on light soils spring- 
planted, but that in the case of fall plant- 
ing the opposite effect is found, namely, 
greater survival on light soils. This re- 
versal of effect is known in statistical 
terms as interaction. Without proper de- 
sign of the experiment it would not be 
possible to determine whether this inter- 
action is merely the result of sampling 
variations or is really a true change in 
the effect of soil texture which depends 
on season of planting. The value of F. 
in Table 4 which corresponds to the inter- 
action of season and soil is 7.93, a value 
which would be exceeded by chance less 
than one time out of a hundred. There- 
fore, the interaction is termed significant 
and the observed reversal in results can 
be interpreted as being a real difference. 

Table 4 also shows that the difference 
between cover conditions is probably sig- 
nificant (odds of 19 to 1). Soil texture 
is not significant. 

From the analysis in Table 5, the ef- 
fects of soil and cover are again shown 
to be significant but the effect of mulch- 
ing is not. 


DiIscussION 


The causes for the high mortality 
among fall-planted trees during the first 
winter in the field are, as yet, not entirely 
known. Part of the loss beyond doubt 
is caused by frost heaving, but many trees 
are also found dead the following spring 


‘Fisher, R. A. Statistical methods for research workers. 4th ed. 307 pp., illus. Edinburgh 


and London. 1932. 
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TABLE 1 
SURVIVAL BY COVER CLASS AND SEASON OF PLANT- 
ING (EXAMINATION MADE MAY 1937) 
(Basis 60 PLOTS) 


Cover class 

Season of ———_———— 

planting Open Moderate Dense Average 
Survival per cent 


Spring—1936 _. 56 70 70 66 


Fall—1935 __.... 26 37 35 33 
Average __-.. 41 54 52 49 
TABLE 2 


SURVIVAL BY SOIL CLASS AND SEASON OF PLANTING 
(EXAMINATION MADE 1937) 
(Basis 60 PLoTs) 


Soil class 
Season Light Medium Heavy Average 
Survival per cent 
Spring—1936 _. 56 70 96 66 
Fall—1935  ____.. 33 36 17 33 
Average _...____ 44, 53 od 49 
TABLE 3 


EFFECT OF MULCHING UPON SURVIVAL OF FALL- 
PLANTED TREES 


(EXAMINATION MADE 1937) 
(BASIS 66 PLOTS) 


Cover class 


Treatment Open Moderate Dense Average 
Survival per cent 

Mulched _ 28 37 34 33 

Unmulched _.... 24 38 41 34 

Average ae =, AS 37 38 34 
TABLE 4 


ANALYSIS OF SEASON, SOIL, AND COVER 


Degrees 
of Mean 
Source of variation freedom square F 
Rotate arene eee enh Winey 59 597 
Season of planting. 1 16,302 66.26? 
SOUM Class) nt 2 698 2.84 
(Cover class. se 2 944 3.84" 
Interactions 
EEE Se all 1,951 7.93? 
Seasons & cover... 2 30 
Sul SC Une oo A 234 
Seasons soils & cover 4 99 
Within classes (error)... 42 246 


Significant at 5 per cent level. 
Significant at 1 per cent level, 
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TABLE 5 
ANALYSIS OF MULCHING, SOIL, AND COVER 


Degrees 
of Mean : 
Source of variation freedom square F 
Total a2 eee 65 283 
Mulching treatment 1 32 
Soil): classy ete ee 940 3.82" 
(Gover classes eee 2 921 3.75" 
Interactions 
Mulching X soil. 2 111 
Mulching  cover____-- 2 150 
Soil) xX covers. 4 491 
Mulching & soil & 
COVER eT ee 98 
Within classes (error) _ 48 245 


‘Significant at 5 per cent level. 


TABLE 6 
FIRST-YEAR SURVIVAL OF SPRING VERSUS FALL , 
PLANTATIONS SUPERIOR NATIONAL FOREST 

Season and First-year 

year of survival Basis— 
planting Species per cent No. of trees 
Fall—1932. = Red pine. 69 997 
Spring—1933 Red pine_____ 93 2,997 
Fall—1934 Red pine. 80 114 
Spring—1935 Red pine. Ss‘ 96 200 
Fall—1934 Jack pine. 64 416 
Spring—1935 Jack pine _ 98 300 


that have not been so disturbed. Addi- 
tional loss may possibly be caused by 
mildew and other fungi. The factor that 
appears to be most responsible, however, 
is the dormant condition of the roots at 
the time of field planting. Because of 
this condition, the roots do not have an 
opportunity to establish intimate contact 
with the soil until the following spring, 
and hence the trees suffer for lack of 
moisture during the winter. 


On the other hand, stock planted in the 
spring usually has its roots in an active 
growing condition when lifted. This 
favorable condition is helped along by 
the general abundance of rainfall during 
the early part of the growing season. (Of 
the total annual precipitation of 27.4 
inches at Virginia, Minn., 28 per cent 
falls during June and July.) Such stock 
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in normal years thus soon becomes es- 
tablished in the field. 

Although this experiment is based on 
only one year’s planting (1935-1936), it 
is believed that the difference obtained 
between fall and spring survival is not 
at all exaggerated. From all outward 
signs, the fall of 1935 was better than 
average for planting, whereas the spring 
of 1936 was immediately followed by 
severe drought. Because of this, it is be- 
lieved that the difference as observed in 
this experiment is conservative and that 
comparisons made in periods of normal 
weather would probably be even farther 
apart. 

Further evidence of the superiority of 
spring over fall for planting is brought 
out by the 2-0 red pine planted by the 
Superior National Forest in 1936-37 and 
also by small experimental plantations of 
2-0 stock® made by the Station at its 
Superior Branch. In the former case, 
counts made in the fall of 1937 showed 
about 90 per cent survival for stock 
planted in the spring of 1937, but only 
about 60 per cent for that planted in the 
fall of 1936. The results of the experi- 
mental plantations, each pair of which 
was comparable as to stock and planting 
site, are given in Table 6. 
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CONCLUSIONS AND RECOMMENDATIONS 


1. An experiment conducted on_ the 
Superior National Forest with 2-0 red 
pine demonstrates that on all soils (heavy, 
medium, and light) spring planting gives 
significantly higher survival than fall 
planting. 

2. In areas planted in spring, sur- 
vival was highest on the heavier soils; in 
fall-planted areas survival was highest on 
the light and medium soils. 

3. Both seasons taken together, sur- 
vival was significantly better on brushy 
sites than on open areas. 

4. Fall plantations mulched with 
leaves and grass showed no higher sur- 
vival than unmulched plantations. 

5. The great superiority of spring 
planting over fall planting is also shown 
by plantations made on the Superior Na- 
tional Forest in 1936-37 and in earlier 
years. 

6. With the above resulis and sup- 
porting evidence as a basis, it is recom- 
mended that as much as possible of the 
planting in the northern Lake States be 
done in spring. Such fall planting as is 
necessary should be confined to the lighter 
soils. 


5From the U. S. Forest Service nursery at Cass Lake, Minn. 


RELATIONSHIPS BETWEEN VIGOR OF RESPROUTING AND 
INTENSITY OF CUTTING IN COPPICE STANDS 


By SILAS LITTLE, JR. 
Allegheny Forest Experiment Station 


The success of any cutting operation in sprout hardwood stands, whether designed to 
stimulate the growth of residual trees or to open the stand and thus encourage seed- 
ling reproduction, depends to no small degree upon the extent to which the cut 
stumps resprout and take possession of the openings created. For this reason studies 
have been undertaken by the Allegheny Station to learn the effect on resprouting of 
varying the degree of cutting in coppice stands. Ultimately it may be possible to 
select a cutting method which will result in maximum benefit to the stand with a 
minimum of resprouting. 


HE effect of any cutting in coppice 

| is necessarily twofold. First there 

is the effect on residual stems, with- 

in a sprout clump, of removing other 

stems in the same clump; and second 

there is the effect on residual stems within 

a clump, resulting from the removal of 
stems within an adjacent clump. 


Fretp Metruops 


The study dealt with in this paper was 
made in connection with an experiment in 
timber stand improvement on the Lebanon 
Experimental Forest (near New Lisbon, 
Burlington County, N. J.) in 1935. Data 
were collected on sprouts resulting from 
the cutting at the end of the first season’s 
growth, 

The stand is typical of the mixed oak- 
pine forest of southern New Jersey as 
found on the well-drained Sassafras soils, 
being composec of the following oaks: 
white (Quercus alba L.), chestnut (Q. 
montana Willd.), black (Q. velutina 
Lam.), scarlet (Q. coccinea Muench. ), 
and post (Q. stellata Wang.), along with 
shortleaf (Pinus echinata Mill.) and pitch 
(P. rigida Mill.) pines. The conifers are 
of seedling origin—being either true seed- 
lings or seedling sprouts; whereas the 


"The term thinning 
stands of south Jersey. 
cause the object was to 
probably a sufficiently co 
peated use. 


is something of a misnomer when applied to the usually open sprout | 

The cuttings were actually more in the nature of final cuttings, be= | 
encourage reproduction of the pines. 
mprehensive word to cover the operation, but is too clumsy for re- 
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stool. The pines are essentially uneven- : 
aged, occurring as scattered individuals. \| 
Basically the oaks are evenaged, though 1) 
often several distinct age classes may be * 
present. At the time of cutting most of 
the hardwoods were sprouts which fol- - 
lowed a fire thirteen years ago, although 
occasional individuals were older. 
A four-acre block was laid out in this + 
stand for the experiment. The area was # 
divided into a Latin square of sixteen 1 
plots—each 1/16 of an acre in size sur- -| 
rounded by a 3/16-acre isolation strip re- «| 
ceiving the same treatment. Both stems ‘+ 
and sprout clumps were mapped prior to » 
treatment. Three degrees of thinning," 
designated as light, medium, and heavy, | 
were used; and these with a control gave — 
the four treatments, of which there were 
four replications. If the four plots for 
each type of thinning are grouped, 12.5 
per cent, 29.4 per cent, and 45.6 per cent 
of the basal areas were removed, or in 
terms of numbers of trees 33.2 per cent, 
51.9 per cent, and 71.6 per cent. Scarce- 
ly any pines were cut, as they were con- 
sidered the more valuable species. Of the 
hardwoods, post oak was held in disfavor — 


Timber stand improvement is || 
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and removed wherever possible under all 
degrees of thinning; but the others were 
treated in a uniform manner—the values 
of individual trees outweighing any dif- 
ferences in species. Since the original 
stand was composed chiefly of sprout 
clumps, the actual cutting resolved itself 
into a thinning of each clump. 


Naturally under such a procedure vary- 
ing percentages were removed from dif- 
ferent sprout groups. Measurements were 
made in all sprout clumps, wholly or 
partly within the plots, in which any 
cutting was done. Data recorded in- 
cluded number of stems in original clump, 
number cut, species, d.b.h. of tree cut, 
number of living sprouts, number of dead 
ones, and the lengths of the live sprouts. 
The last were taken to the nearest tenth 
of a foot. Length rather than perpendicu- 
lar height was measured. Stumps were 
uniformly low, and hence height of stump 
was disregarded in the factors affecting 
sprouting. 


OrrFicE MetHops 


The data were worked up by (1) de- 
grees of thinning, (2) species, (3) per- 
centages cut in sprout clumps (four 
classes), and (4) the following d.b.h. 
classes of the trees removed: 0.6-1.0 inch, 
1.1-1.5 inches, 1.6-2.0 inches, 2.1 inches 
and over. There were few trees over two 
inches at b.h. and these were all thrown 
into one group. For all the different sub- 
divisions mentioned above, the following 
were computed: (a) average length of 
living sprouts, (b) percentage of living 
sprouts in relation to total number, (c) 
percentage of dead sprouts on the same 
basis, (d) the number of sprouts (living, 
dead, and total) per cut tree, (e) total 
length of living growth produced per cut 
tree, (f) percentage of non-sprouting 
stumps in relation to total number. 

Tables 1 to 6 inclusive summarize the 
data gathered and present an easily-under- 
stood picture of sprouting as affected by 
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species, size of trees cut, and degree of 
thinning. Differences in number and 
height of sprouts as between species are 
marked, and have been observed by other 
investigators. In considering the effect of 
size of trees cut, the reader should note 
that the smaller trees are, in general, 
those in the suppressed crown classes, 
and that here even the largest trees were 
not beyond the familiar size limits for 
vigorous sprouting. The most important 
contribution made by the study is a quan- 
titative measure of the more vigorous 
sprouting which results from heavier re- 
ductions in stand density. This is modi- 
fied by species. For example, from Table 
2, it is apparent that a change in the 
severity of the thinning from light to 
heavy results in an increase of four liv- 
ing sprouts per stump for white oak, but 
only 1.3 for scarlet oak. 

Table 7 gives the summarized distribu- 
tion of the trees removed, and indicates 
that breaks in some of the trends might 
well be explained on the basis of inade- 
quate data in certain classes. It is the 
basis for living, dead, and total sprouts 
per cut tree. In combination with Tables 
2, 3, and 4 it indicates the distribution 
of those sprouts. 


MetHop oF ANALYSIS 


The data from which Tables 1-6 were 
derived were analyzed statistically, fol- 
lowing Snedecor (7, 8). Only the three 
factors (degree of thinning, species, and 
diameter class) were tested. Percentages 
cut in sprout clumps were arbitrarily 
thrown out in the analysis as inspection 
of the summarized data showed that they 
produced no consistent effect. Because 
percentages of dead sprouts in relation to 
total number followed the same trends 
found for the number of dead sprouts per 
cut tree, no attempt was made to apply 
statistical analysis to the data concerned 
therewith. 


1218 


ResuLts OF ANALYSIS 


Average length of living sprouts——The 
average length of living sprouts (Table 1) 
tends to vary with the diameter of the tree 
cut, the species, and the degree of thin- 
ning. The statistical analysis showed di- 
ameter to be of great importance, and 
species and severity of thinning to be of 
much less consequence in determining the 
length of new growth produced. 

The relationships between the different 
divisions of each of the three factors 
proved statistically significant. 

Number of living sprouwts——The number 
of living sprouts (Table 2) produced per 
cut tree also varies with all three factors. 
While type of cutting appeared to be least 
important, species (or heredity) jumped 
to the fore, becoming more important 
than diameter in determining the number 
of sprouts. 

In the statistical analysis, it was found 
that significant differences existed between 
the three types of treatment; also all 
relationships involved between diameter 
classes gave significant results except that 
between the two highest diameter classes. 
As for species, black oak and scarlet oak 
proved to be the only two so closely re- 
lated that no significant difference could 
be obtained. 


Number of dead sprouts—Size of the 
tree cut (diameter class) is the only one 
of the three factors tested that proved to 
have a significant effect on the number 
of dead sprouts (Table 3) produced per 
cut tree. Of the relations between the 
different diameter classes, only one was 
not significant. As one would expect from 
studying the table, this was between the 
highest two diameter classes. 

Total number of sprouts.—As far as 
the total number of sprouts starting per 
cut tree (Table 4) is concerned, the rela- 
tive importance of the three factors dif- 
fers slightly from that found for the 
average length of living sprouts. Size, 
followed closely in this case by species, 
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{ 
proved the most important; treatment ex: 
erted the least, although still a significanty 
influence. | 

The differences between  treatments!} 
however paired, proved to be significant 
as did those between all diameter classes 
except the two highest. Differences be 
tween species, other than black oak when} 
compared to scarlet and white oak tat 
post, were significant, although those be- 
tween chestnut oak and either post on} 
white oak were only slightly so. | 

Total length of living sprouts per cuti 
tree-—Table 5 is a summarized version ob} 
the data concerning the total length of 
living sprouts produced per cut tree. Noi 
statistical analysis of these data was madez\ 
However, inspection of the table would! 
indicate that the size of the cut tree isi- 
probably the most important iactor in de-2} 
termining the amount of new growth per’) 
stump. The oaks are more sharply seg-:) 
regated into two divisions—black andt 
white—than when some of the other’) 
sprout characteristics are considered; as: 
one would expect, the white oaks excel: 
the black oaks in total amount of new) 
growth produced. An increase in thet) 
severity of thinning results in a greater1) 
total length of living sprouts. i 

Stumps failing to sprout.—A record was ‘|: 
kept in the field of stumps that failed to >) 
produce any sprouts—either living of 
dead (Table 6). Although under sta- -} 
tistical analysis none of the factors con- » 
sidered was found to be of significant || 
importance, the small size of the trees in | 
this group (for the three degrees of!) 
thinning—0.9 inch, 0.85 inch, 0.9 inch i} 
d.b.h.) indicates that lack of vigor is | 
the primary factor. In the original stand i 
the average heights of the four prominent |) 
species were white oak—16 feet, chestnut i) 
oak—18 feet, black oak—19 feet, and |) 
scarlet oak—20 feet, giving some indica- || 
tion of their comparative vigor. Based || 
on the total number of trees cut, the per- || 
centages of stumps failing to sprout in 
relation to the total number run in the | 
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TABLE 1 


AVERAGE LENGTH OF LIVING SPROUTS 


Diameter classes of trees cut 


i 0.6-1.0 TRIES 1.6-2.0 2.1 inches Degrees of thinning 
- Feet Feet 
MWhite oak ie 5 1.6 1.7 1.4 Ne, 1.4 15 
Meno oak ss es 14 1.8 1.9 2.5 18 1.6 ne 2.0 
gcarlet oak = —t—«éidZd;CSTZ 1.8 2.0 2.0 1.9 1.5 1.9 2.0 
@enestnut oak *,7 2.0 25 25 Za. ed 1.9 2.3 
estronk 20 > 14 1.6 2.0 2:2 1.6 1.6 14 1.6 
Degrees of thinning 
ne ee Be 1.6 18 2.1 15 
meedinms oe LA Ly 1.9 Dal 1.6 
Meeavy pee ee 15 1.9 eo, BASS 1.9 
ah Pee ee he. 1.8 2.1 2.4 18 
TABLE 2 
NUMBER OF LIVING SPROUTS PER CUT TREE 
Diameter classes of trees cut 
0.6-1.0 LielS 1.6-2.0 2.1 inches Degrees of thinning 
Species inch inches inches —up Total Light Medium Heavy 
Biriesonic 2 ees O63 9.6 15.2 PANT 8.1 5.7 8.1 9.7 
Black oak ee SZ, 6.4 74 5.0 4.2 4.8 5.6 
mcarlet oak... ss 4.7 4.0 6.6 BE20 4.8 4.0 4.1 53 
Chestnut oak____——s— 4.6 7.7 10.5 11.4 7.0 aD 6.8 Theil 
Bnerronk = ee 6 8.1 17 14.3 9.0 9.7 9.3 6.9 IDA 
Degrees of thinning 
Miphe ee. ars SY AR 6.1 Tes) 8.0 5.4 
Btediaim eS 51 G7 8.8 10.2 6.5 
4 ptenv Ve) eee 5B 8.0 10.8 9.9 ed 
Rotate tee a 5S 7.3 9.9 9.8 6.8 
TABLE 3 
NUMBER OF DEAD SPROUTS PER CUT TREE 
Diameter classes of trees cut 
0.6-1.0 1.1-1.5 1.6-2.0 2.1 inches Degrees of thinning 
Species inch inches inches —up Total Light Medium Heavy 
Wihiite; oaktsn 14 2.3 3.4 eae 18 1.4 2.6 15 
Black oaks 2-2 12 Dal 2.9 2.4 1.9 0.7 2.4 2.0 
Searlet oak). ee 0:9 Thee Pil 3.75 1.8 0.9 3,25 1.8 
Chestnut oak _____ = ay 2.6 Sl et 230) 1.6 ZED 2.6 
Rosrmoakee ee 23 1.0 1.9 0.7 3.0 TES 0.9 gil ice 
Degrees of thinning 
Piphiie (11 1.3 0.9 5.0 1.2 
Medina LD 2.8 S\e) ibe! 2.4 
Riedvyee eee 14 re 3.0 2.8 Qe 
Potal gee eee oe. |) 14, 23 2.9 Ml 2.0 


es ee ee ee 
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TABLE 4 
TOTAL NUMBER OF SPROUTS PER CUT TREE 


Diameter classes of trees cut 


O1621;0 aelel= lao 1.6-2.0 2.1 inches _ Degrees of thinning 
Species inch inches _ inches —up Total | Light Medium Heavy 
i a ee see (atl 11.9 18.6 24.0 99 7.0 10.7 
wae ak ee 5.0 133 9.3 9.8 6.9 4.9 a 
Scarlet oak__.__ 5.5 Dad 8.7 9.0 6.6 4.9 7.4 
Chestnut oak._-— 2 083 10.3 13.6 14.1 9.3 Gl 9.1 
iROstmroa Kase ates SO at 13.6 15.0 12.0 11.0 10.2 8.0 
Degrees of thinning | 
lt ene ee ee 5.8 7.4 8.4 13.0 6.6 
Medium __. Meee 7.0 10.1 12.0 11.3 8.9 
Heavy eet UP 10.3 13.8 Mey 9.8 
4 Rel I esa p eae eee 6.7 9.6 12.8 12.4 8.8 


TABLE 5 
TOTAL LENGTH OF LIVING SPROUTS PER CUT TREE 


Diameter classes of trees cut 


0.6-1.0 alee: 1.6-2.0 2.1 inches Degrees of thinning — 
Species inch inches inches —up Total Light Medium Heavy y| 
Feet Feet . 
Wihiteroakwssseees 8.0 14.3 24.8 36.1 ills 7.0 11.0 14.4 
Blackoak=———— 2 5) 9.3 ee 18.9 9.1 6.6 8.2 112 
Scarlet voakee= =. ato el 135 10.6 8.9 6.2 7.6 10.3 
Chestnut oak. 7.8 15.4 26.3 28.9 14.6 9.2 12.8 17.5 
Post 0ak2e ee 11.8 18.3 28.4 19.5 15:3 14.6 9.8 20.1 
6.3 9.9 1B 16.4 7.9 
7.2 11.9 16.9 21.0 10.7 
9.0 14.9 23.5 25.0 14.8 
otal ia eee 7.6 12.9 20.8 23.3 12.0 
TABLE 6 
NUMBER AND PERCENTAGE’ OF STUMPS FAILING TO SPROUT 
Diameter classes of trees cut 
; 0.6-1.0 1.1-1.5 1.6-2.0 2.1 inches Degrees of thinning 
Species inch inches inches —up Total Light Medium Heavy 7) 
leis GY eo y? 6 0 Om 28 14 4 10 i 
(14.7) (10.3) (0.0) (0.0) (12.2) (21.9) (5.8) (10.3) ))) 
Black oak... = a6 3 1 0 10 4 4 25 | 
(7.4) (5.6) (3.7) (0.0) (5.5) (9.8) (6.1) (2.7) ) 
Scanleteoakseasaae Beat) 2 0 0 2 2; 0 0 
(0.0) (6.3) (0.0) (0.0) (3.4) (13.3) (0.0) (0.0) } 
Chestnut oak ___ = le 6 0 0 20 3 5 12 
(11.4) (6.0) (0.0) (0.0) (7.1) (5.6) (6.2) (8.1) | 
Ost OAkae eae eens 0 0 0 0 0 0 0 
Degrees of thinning (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) |) 
Lighten 18 4 1 0 23 
: (15.4) (7.4) (12.5) (0.0) 2S) 
WWieyolhvim, =o a 6 0 0 13 
(6.2) (7.3) (0.0) (0.0) (5.5) 
ELC AV Va ete eee ee 17 7 0 0 24 
(11.0) (5.9) (0.0) (0.0) (6.5) 
Ot alia Entice at het, WD 17 1 0 60 
(10.9) (6.7) (1.0) (0.0) (7.6) | 
a Ne OO) ee 


a ; : P : 
Percentages are in parenthesis, and are in relation to total number of stumps in class. 
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same order: white oak—12.2 per cent; 
chestnut oak—7.1 per cent; black oak— 
5.5 per cent; scarlet oak—3.4 per cent. 
These do not agree with the percentages 
found by Averell (1) and Spaeth (9) 
using different site conditions and ages. 
The percentages of non-sprouting trees 
for the various species, when compared 
with the average heights, might indicate 
that weak, suppressed trees lack the vigor 
to sprout and that no noticeable changes 
are brought about by varying the type 
of thinning. 


Discussion AND CoMPaARISON OF RESULTS 


Several interesting conclusions may be 
drawn from this study. In the first place 
inherent differences in sprout behavior 
are revealed between species. These are 
modified by the size of the trees cut— 
which in evenaged stands is closely cor- 
related with their vigor—and the severity 
of cutting. No modifications in sprouting 
capacity or vigor were noted in the re- 
moval of different percentages from sprout 
clumps. Although this factor may be 
important, it does not show in a study 
containing so many other variables. 

Schwarz (6) states that the most pro- 
lific sprouters are likewise the most rapid 
growers. In the present study, which was 
of course confined to a single locality, 
most of the data support the opposite 
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tions the white oaks, diameter for di- 
ameter, produce many more sprouts than 
the black oaks. (Liming (4) has noted 
the large number and relatively small 
size of Q. alba sprouts). Among white 
and post oaks, to be sure, number of 
sprouts is offset as an indicator of pro- 
lific sprouting by shorter average length 
than among scarlet and black oaks. This 
is not true of chestnut oak, which at the 
end of the first year has tonger sprouts 
than either of the black oaks. Its less 
rapid growth during succeeding years is 
revealed by the figures already given for 
the height of the several species on the 
experimental plots at 13 years. Com- 
parison of Tables 3 and 4 shows that 
sprouts of black and scarlet oak, less 
numerous to begin with than those of the 
white oaks, succumb in higher percentage 
to first-year competition among them- 
selves. The survivors naturally make 
sufficiently better height growth to over- 
take and surpass the chestnut oak. The 
differentiations noted here among the oaks 
agree, for the most part, with those found 
by McIntyre (5); but in the present 
study the differences appear to be in- 
herent, cropping out in the first year 
rather than at the end of several years. 
In this study chestnut oak ranks be- 
tween white oak and the black and scarlet 
oaks in number of sprouts produced, dif- 


conclusion. Under the same stand condi- fering in this respect from the data of 
TABLE 7 
NUMBER OF TREES CUT 
Diameter classes of trees cut 
0.6-1.0 11-15 1.6-2.0 2.1 inches Degrees of thinning 

Species inch inches inches —up Total Light Medium Heavy 
Wititerosk == 150 58 19 i} 230 64 69 97 
Blacker oaks es ees 81 54 Pil 20 182 41 66 75 
Scarlet oak. 9 32 118 4 58 15 8 35 
Ghestnut oak === 23 100 41 19 283 54 81 148 
Post’ oak_= ea 21 10 3 1 35 10 11 14 

Degrees of thinnin 
cay ee eae 7 54 8 5 184 
iMediume es 113 82 31 9 235 
Heavy — 2 154 118 64 33 369 

‘Lotalye— 384 254 103 47 788 
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Foster and Ashe (2). The ratio of 
growth among the various species con- 
forms with the results of Leffelman and 
Hawley (3) in Connecticut and of Zon 
(10) in the southern Appalachians. 


Dead sprouts per cut tree increase from 
the lowest diameter class (0.6-1.0 inch) 
to the next to the highest (1.6-2.0 inches) 
and then fall off (2.1 inches—up), for 3 
of the 5 oaks, whereas the total number 
of sprouts continues to increase with di- 
ameter. Such behavior might be ex- 
plained on the basis that the larger trees 
have more dormant buds to develop, and 
that with a flattening out of the curve of 
number of sprouts over diameter, the in- 
dividual sprouts are better nourished re- 
sulting in a decrease in the death rate. 


If vigor in sprouting is measured by 
the total length of living sprouts pro- 
duced per stump at the end of the first 
growing season, the oaks group them- 
selves in this order: post, chestnut, white, 
black, and scarlet. 


SUMMARY 


Three factors—size of the trees cut, 
species, and severity of thinning—affect 
the characteristics of sprouts from a 
young coppice stand on the Lebanon Ex- 
perimental Forest in southern New Jersey. 
Data from such a stand have been ana- 
lyzed by appropriate statistical methods. 
The first factor is the most important in 
determining the average length of the 
living sprouts, the number of dead 
sprouts, and the total number of sprouts 
per cut tree. The second is the most im- 
portant in affecting the number of living 
sprouts per cut tree; whereas the two 
other factors have nearly equal influence, 
but are of less importance. Treatment 
and species are of approximately equal 
weight in their effect on length of sprout, 
but are of no consequence in affecting the 
mortality of sprouts. For determining 
the total number of sprouts, species has 
nearly twice as much influence as treat- 
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ment. 
moved from a sprout clump thirteen years 
old plays an insignificant role. 


White oak and post oak have more, ,| 
but shorter, sprouts per stump than do | 
chestnut oak {| 
stumps give rise to nearly as many stems j 
as do the white oak, yet the sprouts are }| 
more vigorous at the end of the first sea- -| 
son than those in the black oak group. \ 
Before the fourteenth year, however, vig- -| 
or—as measured by height—is greatest || 
for scarlet oak, followed by black. These | 
two species appear to be the most in- i 
tolerant, for persistence of sprouts runs i 


black and scarlet oaks; 


in this order: post, white, chestnut, black, 
and scarlet. 


There is a slight indication that the 
original vigor of the trees removed is the 
dominant factor in these young stands in 
the non-sprouting of stumps. The failure 
to resprout is not significantly influenced 
by degree of thinning, percentage re- 
moved from sprout clumps, or species. 


CONCLUSIONS 


Under the conditions encountered in 
this study it would appear that even a 
light cutting in a stand 13 years old, or 
younger, for the purpose of encouraging 
immediate seedling reproduction, may 
prove ineffective because sprouting is so 
vigorous that the openings created by the 
cuttings are partially filled almost at 
once. If seedlings were introduced into 
these openings by planting, they, too, 
would be adversely affected by the vigor- 
ous sprout growth. 


The effect of the treatment on repro- 
duction of the pine, and on the growth 
of residual trees in the study plots, will 
not be known for a number of years. 
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ce O profession imposes more modesty than that of the forester. As a whole 


the work in the forest is a collective and anonymous work. The forest 
stand in which you work has not been created by you, and the results of your work 
will be fully appreciated only by those who will realize them. Personal praise and 
disapprobation directed at the Silviculturist are very often premature.”—E. Murer, 
Journal Forestier Suisse. 


RESULTS OF A COMMERCIAL SELECTIVE CUTTING IN 
NORTHERN HEMLOCK-HARDWOODS 


By WILLIAM A. DUERR anp CHARLES H. STODDARD, JR. 
Lake States Forest Experiment Station 


One indication of the progress of forestry is that growing record to which are added 
year by year the results of actual experience in the field of forest practice. Especially 
significant are those chapters of the record which describe the outcome of commercial 
ventures in forest management, for it is in the light of such concrete evidence that the 
forestry profession can design its efforts to promote the practice of forestry among 


timber owners. 


In this article the authors present a 12-year record cf one of the 


earliest sustained-yield enterprises in the Lake States region—a commercial selective 


cutting in hemlock-hardwoods in northeastern Wisconsin. 


The results are analyzed 


from both the financial and the silvicultural angles, and will be of interest to foresters 
and lumbermen alike. 


of commercial forest properties, 

however sound it may be from the 
standpoint of conservation and _ social 
benefits, is viewed with a measure of 
skepticism by the lumber industry. The 
industry’s financial circumstances, the 
risks attendant upon maintaining a forest 
property, and the lack of actual experi- 
ence upon which to base a forest-manage- 
ment program all tend to deter operating 
companies from adopting the practice of 
forestry. 


= | SHE argument for better management 


In the Lake States Region, for example, 
while there are abundant records of forest 
liquidation, experience of timber opera- 
tors in forest management is decidedly 
meager. What advantages such manage- 
ment may have, to what extent the two 
types of objectives—financial and _silvi- 
cultural—can be combined, and what re- 
turns may be expected from various types 
of forest practice are questions which 
largely hold the key to the attitude of 
lumbermen toward forestry, but to which, 
unfortunately, the answers are still large- 
ly on an experimental basis. 


Considerable interest, therefore, attaches 
to the outcome of any commercial venture 


*Watson, R. and G. Banzhaf. 
selective logging projects of the Hol 
Hardwood Manufacturers Association. 1928. 


in prolonged timber operation. This 
paper presents an accoumt of such a ven- 
ture—a commercial selective cutting con- 
ducted in hemlock-hardwoods in north- 
eastern Wisconsin. 


History AND DESCRIPTION OF THE STAND 


The cutting was made in the winter of 
1924-1925 by the Holt Lumber Company 
of Oconto, Wisc., on 80 acres of its 
holdings in Oconto County. The opera- 
tion was one of the first of its kind con- 
ducted in the region. The area was well 
stocked with mature hemlock and _hard- 
woods about 200 years old, with an aver- 
age net volume of some 12,000 feet, board 
measure, per acre. 


The timber was marked for cutting! 
with the object of taking out the very 
large hemlock and such other trees as had 
reached biological and financial maturity. 
Inferior or partially cull trees were 
marked for cutting. Only about 20 per 
cent of the merchantable stems were 
marked for removal, since it was believed 
that a light cutting was necessary to hold 
the mortality of hemlock to a minimum. 
The cutting cycle was tentatively set at 
12 years. 


Discussion of selective logging, with special reference to the 
t Lumber Company of Oconto, Wisc. 


Northern Hemlock and 
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THe Fretp Stupy 


In the fall of 1936—after the elapse of 
12 growing seasons since the selective 
eutting—a cruise was made to determine 
the volume, growth, and mortality of tim- 
ber. Twenty circular sample plots, with 
an aggregate area of 4 acres, were located 
at fixed intervals throughout the tract. On 
each of these plots a tally was made, by 
species and l-inch diameter classes, of 
living trees, of trees that had died since 
the 1925 cutting, and of the stumps from 
this cutting. An attempt was made, 
also, to ascertain the cause of mortality, 
whether (a) logging damage, (b) wind- 
throw, or (c) suppression, disease, or 
other natural cause. On each plot 6 to 
10 sample trees, representing the range 
of species and diameters, were bored to 
determine the growth which had_ been 
made since logging. Measurements were 
also taken as a basis for preparing a 
local volume table for the area. The 
data taken on the sample plots, while 
strictly applicable only to the 4 acres 
actually examined, are believed to be rep- 
_ resentative of the 80 acres as a whole. 


OrricE MetuHops 


From the tally of living trees a stand 
table was prepared showing the number 
of trees by species and diameter classes 
on the average acre 12 years after log- 
ging. 

The data on growth were then ana- 
lyzed to determine for each species and 
diameter class the percentage of all trees 
which had, during the preceding 12 years, 
grown up from various smaller diameter 
classes. In this way it was possible to 
obtain an average picture of the sizes, 12 
years ago, of trees now falling in any 
given diameter class. This information 
was used to project the 1936 stand table 
back 12 years into the past. To the num- 
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bers of trees in this new table was added 
the tally of trees which had died since 
logging, reduced in diameter by one-half 
the 12-year growth. The resulting stand 
table showed the numbers of trees by spe- 
cies and diameter classes on the average 
acre immediately after logging—under 
the assumption that no cutting or re- 
moval of timber was made during the 
12-year period. 

Finally, to this stand table was added 
the tally of felled trees. This yielded a 
table showing conditions immediately be- 
fore logging, or the original stand on the 
area. 

Board-foot volumes, Scribner scale, 
were then applied to the numbers of 
merchantable trees (9 inches and larger, 
d.b.h.) shown in each of the three stand 
tables. The results of these calculations 
are presented in abbreviated form in 
Table 1. Volumes have been reduced to 
allow for woods and mill cull.” 


NATURE OF THE 1925 CuTTING 


As Table 1 shows, all trees larger than 
24 inches, d.b.h., were removed in the 
selective cutting. Below this diameter a 
progressively smaller proportion of the 
volume was cut, ranging from more than 
80 per cent of 22- and 24-inch trees to 
less than 12 per cent of 10- and 12-inch 
trees. Figure 1] illustrates the manner in 
which the stand as a whole was changed 
by cutting. The total volume on the 
area was reduced one-half, or to 6,000 
board feet per acre. The residual stand 
contained some 90 well-spaced, thrifty 
merchantable stems per acre, with an 
average diameter of 12.4 inches. 


MortTALity 


The mortality which occurred during 
the 12 years succeeding logging was, on 
the whole, notably low, averaging an- 


"The gross volume of hemlock was reduced 25 per cent, that of yellow birch 22 per cent, of 
sugar maple 17 per cent, and of other species an average of 20 per cent for woods and mill cull. 
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NUMBER AND VOLUME OF SOUND TREES ON THE AVERAGE ACRE OF THE HOLT TRACT: IMMEDIATE)) 
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TABLE 1 


BEFORE, IMMEDIATELY AFTER, AND 12 YEARS AFTER SELECTIVE CUTTING 


IMMEDIATELY BEFORE CUTTING 


Diameter Number of trees 


Net sawlog volume 


breast Yellow Sugar Other Yellow Sugar Other 
high Hemlock birch maple species Total Hemlock birch maple _ species 
Inches Board feet Scribner 
Repr’d’n 15.13 83.50 101.74 39.09 239.46 poe ors aes et 
2 20.72 31.65 22.87 20.85 96.09 pore Rare Sa ae 
4 32.22 4.94 Nab pou 45.59 ests oe 28 F. Loa 
6 30.17 25 0.48 2.78 36.18 aa, cue Hse pt abs 
8 28.67 3.96 0.53 2.67 35.83 2 2 ee) ee 
10 24.34 7.26 1.67 2.31 35.58 564.3 164.3 38.7 59.5 
12 19.03 8.30 2.03 1.18 30.54 962.0 399.6 99.6 59.9 
14 11.88 By) 1.88 1.38 20.89 1,006.4 471.4 159.5 123.8 
16 7.35 3.38 0.99 0.90 12.62 984.4 416.4 130.2 120.5 
18 5.26 1.67 0.70 0.60 8.23 1,016.3 280.1 138.0 118.2 
20 2.23 1.34 0.98 0.46 5.01 588.4 300.2 251.0 120.1 
22 LAS 0.55 0.50 0.02 Dee 393.9 157.2 167.2 6.6 
24 1.04 0.28 0.02 eke 1.34 463.0 95.5 8.4 Wed 
26 1.11 0.13 Somes kad 1.24 601.2 55.2 pee ae 
28 0.85 OST See ele Sec ee = 0.98 551.4 63.6 Bie ae 
30 0.43 0:04 aes fae 0.47 324.5 20.8 hoe pa 
32 0.57 Cab ae hee ee Silo = 0.57 517.4 Se pee’ n 
34 O60 Vil bis, ane: a an 0.26 262.7 ee zee — 
36 0.06 oe mee ae 0.06 67.2 betes roc 25% 
Total 202.47 155.63 135.51 79.55 573.16 8,303.1 2,424.3 993.3 608.6 
IMMEDIATELY AFTER CUTTING 
Repr’d’n 15.13 83.50 101.74 39.09 239.46 Peel aE etal a 
2 20.70 31.65 22.87 20.85 96.07 eS aa wae —— 
4 31.70 4.94, 2 7.31 45.07 Seed: Be eA == 
6 29.17 2.52 0.48 2.78 34.95 eres ey ee = 
8 PH (peas) 3.94 0.53 2.16. 33:98 ~— ie, =n ee Aig 
10 20.40 25 1.67 25 30.57 470.7 164.0 38.7 SPs) 
12 eZ) 7.91 1.97 0.48 27.58 871.1 379.1 96.0 24.4 
14 10.37 4.53 1.64 0.52 17.06 874.1 368.9 138.9 44.7 
16 5.84 1.97 0.74 0.17 8.72 781.5 241.6 97.1 22.4 
18 3.34 0.57 0.32 0.33 4.56 643.9 93.8 63.4 64.8 
20 Tl 0.10 0.38 0.11 1.70 290.9 21.5 98.0 26.8 
22 0:33 Sas 0.29 Ss 0.67 128:9 eee 08.4" — eee 
24 ON es O01 See 0.02 a ee 4.2 


Total 182.72 148.88 133.76 75.05 540.41 4,065.3 1,268.9 634.7 215.4 6,184.3) 
eee 


— 


12 YEARS AFTER CUTTING 


ee ee eee ti 


Repr’d’n 35.00 590.00 1,230.00 275.00 2.130.00 aes ca ee om 
2 25.00 54.00 99.00 60.00 238.00 ee aoe 2 
4 18.50 22.00 10.75 17.50 68.75 ace a) oe eee 
6 31.75 2.19 0.75 4.75 40.00 wee ey tes = 
8 26.50 2.50 0.25 2.25 S150" oe ee re 
10 29.50 2.75 0.25 UA) 34.25 687.4 62.6 3.7 48.3 
12 17.00 6.25 2.00 125 26.50 855.8 304.2 103.8 58.2 
14 18.00 TUS) 1.50 0.50 27.15 1,528.1 644.7 134.5 49.2 
16 8.50 2.50 1.50 0.50 13.00 1,116.5 299.7 188.0 67.8 
18 0.75 2.00 0.75 8.50 1,121.4 342.4 137.6 
20 2.75 0.25 0.50 0.50 4.00 732.6 60.1 139.9 129.0 
22 0.75 F OPS ee ee 1.00 201.) ae 92: ee 
24 0125 ees 0:25. ee 0.50 104.3" as ee 


Total 219,25 364.00 2,623.75 6,413.6 1,713.7 904.0 392.5 9,383.8 || 
a ee a ehh a 5) SE saci i 


692.75 1,347.75 


wally less than 1 per cent of the total 
aumber of trees—or, in terms of volume, 
32 board feet per acre, which is 12 per 
cent of the net growth. While this may 
be attributed partly to good fortune dur- 
ing the short period under observation, it 
was no doubt due largely to judicious 
cutting—to the fact that overmature and 
other trees likely to die were removed, 
and to the lightness of the cut, which re- 
duced logging damage and avoided too 
reat exposure of the hemlock. This 
‘species, indeed, showed relatively the 
smallest mortality loss, in spite of the 
that the period 1925 to 1936 included 
_ several severe drought years. In Table 2 
|) is recorded the average annual mortality, 
? terms of the percentage of the number 
of all living trees in the stand after log- 
ging in 1925 by species and by groups 
f tree diameters. 

Nearly two-thirds of all dead trees ex- 
amined appeared to have died from sup- 
Biescion, disease, or drought. However, 
excluding the large number of dead trees 
_ less than 6 inches in diameter, the great 
_ majority of which died from suppression, 
only 44 per cent of the remainder died 
_ from these causes, while 21 per cent were 
t windthrown and 35 per cent succumbed 
# apparently as the result of injury received 

at the time of logging. 
Most of the logging damage resulting in 
_ mortality took the form of broken tops. 
- Damage was relatively more severe in 
hardwoods than in the hemlock. On the 
whole it appears that felling was done 
with considerable care, which, combined 


TABLE 2 


AVERAGE ANNUAL MORTALITY OF TREES ON THE 
HOLT TRACT, 1925-1936 

Diameter b.h. Annual Species Annual 

_ (allspecies) mortality (all diameters) mortality 
Inches Per cent Per cent 
pea. 0.96 Hemlock ___ _. 048 
Cs) 0.60 Yellow birch 1.73 
16-18 0.47 Sugar maple 0.79 
2 (SE 0.14 Others: = 0.98 
An... O84 Alle 2 
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with horse skidding, left the stand in good 
condition. Hemlock suffered most from 
drought and windthrow, all the large 
dead trees of this species having appar- 
ently died from one of these two causes. 

In respect to tree diameter, death from 
windthrow was greatest among large trees; 
from logging, among those of medium 
size; and from suppression, of course, 
among the smallest trees. Table 3 gives 
a summary of the causes of mortality 
among different sizes of trees. 


DIAMETER INCREMENY 


The trees left after the selective log- 
ging made a vigorous diameter increment 
—averaging 1.8 inches during the 12-year 
period. There was apparently little dif- 
ference in the amounts of diameter im- 
crease of the various species, although 
sugar maple, beech, and fir grew slightly 
faster than the average; hemlock and 
yellow birch, slightly slower. No sig- 
nificant difference could be found in the 
increment rates of different sizes of trees. 


GRowTH IN VOLUME 


The combination of rapid diameter in- 
crement and low mortality during the 12 
years after logging produced a consider- 
able increase in stand volume during the 
period. As Table 1 shows, the volume of 
6,184 board feet remaining on the average 


TasBle 3 


PERCENT OF TREES DYING FROM VARIOUS CAUSES 
ON THE HOLT TRACT, 1925-1936 


Cause of mortality 


c FY 
z 2% 
z 5 22 Yo 

ass B R688 23 
Inches Per cent of all causes 
24 a 7 0 100 
6-8 9 49 42 100 
10-14 24 43 33 100 
16+ 32 7 31 100 
Average, 6+ 21 44 35 100 
Average, entire stand 6 63 31 100 
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acre after logging increased to 9,384 board 
feet during the ensuing 12 years, a growth 
of 3,200 board feet in all, or 267 board 
feet per acre per year, which represents 
3.5 per cent compound interest on the 
growing stock. The average growth of 
the hemlock alone, 196 Soard feet, repre- 
sents 3.9 per cent interest on the residual 
hemlock volume. The relatively greater 
growth of this species was due to the large 
number of 6- and 8-inch trees ready, after 
logging, to grow into merchantable size. 
The annual growth per cent of yellow 
birch and sugar maple was 2.9 and 3.5 
per cent, respectively. 


GrRowTH IN VALUE 


In order to assign a value to this 
growth it was necessary to consider sev- 
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eral rather complicated factors. Allow) 
ance had to be made for the fact tha 
growth in value results not merely fron} 
volume increase but also from the ini 
crease in size and quality of individuayy 
trees. Again, the financial depression ini) | 
tervening during the 12-year period causec} 
fluctuations both in stumpage values i 


and) 
in operating costs, 


Fortunately, prevailing stumpage prices 

in 1936 were little different from those!) 
in 1924, though wide swings had occurredi|_ 
in the meantime. For simplicity going | 
stumpage prices have been used as thal 
basis for the calculations. A convenient} 
source of reliable price data was found 
to be the report of the Wisconsin Con 
servation Commission, which publishes); 
annual average prices in connection wit 
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the yield tax under the Forest Crop Law. 


The average stumpage value per thou- 
sand board feet having been obtained for 
each species, it was then necessary to 
allow for the fact that individual large 
trees are worth relatively more than the 
average, while small trees are worth 
relatively less. This distinction was made, 
using the results of logging and milling 
studies* available for the region. In this 
way it was possible to assign a stumpage 
value per thousand board feet to mer- 
chantable trees of each species and diam- 
eter class, and thus to place a properly 
weighted per-acre value upon each of the 
stands illustrated in Table 1. These 
values are summarized in Table 4. 


Just before cutting, in 1924, the average 
acre of timber on the Holt tract had a 
liquidation value of $48.45, or about $4 
per thousand board feet. In the selective 
cutting, stumpage worth nearly $5 per 
thousand feet, or $30.35 per acre, was 
removed. This stumpage, though amount- 
ing to only 50 per cent of the total stand 
volume, represented 63 per cent of the 
stand value. The residual stand left after 
cutting was composed of smaller trees 
worth $18.10 per acre, or about $3 per 
thousand feet. This was the investment 
for future growth. 


During the period 1925-1936, while 
the stand was increasing its volume by 
a little more than 50 per cent, its value 
‘increased 75 per cent, or $13.60 per acre. 
The value of this growth was $4.25 per 
thousand feet. On a yearly basis the 
value increment amounted to $1.13 per 
acre. This is the gross value increment, 
without deduction for carrying charges. 


Net Returns 


Several years after the selective cutting 
was made, the State of Wisconsin passed 
its Forest Crop Law, which provides for 
an annual per-acre tax of 10 cents and a 
10 per cent yield tax at the time of cut- 
ting. The Holt Company was able to take 
advantage of this law, and for simplicity 


TABLE 4 


VALUE OF MERCHANTABLE TREES ON THE AVERAGE ACRE OF THE HOLT TRACT, AT VARIOUS STAGES IN THE SELECTIVE-CUTTING CYCLE 


8Zon, R., and R. D. Garver. Selective logging in 


~ States. U. S. Dept. Agr. Tech Bull. 164. 1930. 
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the northern hardwoods of the 
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31.70 


14.53 


eels 


18.10 


7.60 


10.50 


30.35 


16.01 


14,34 


48,45 


23.61 
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taxes have been computed at the 10-cent 
rate for the entire 12-year period. The 
owner’s cost of administration and pro- 
tection has been figured at 5 cents per 
acre annually. Since no fires or other 
expensive emergencies arose, this allow- 
ance may be considered liberal. The end 
value of this 15-cent carrying charge for 
12 years at 4 per cent compound interest 
is $2.26, representing an average cost of 
18.8 cents per acre per year. 

The value growth of $13.60 per acre, 
reduced by the 10 per cent yield tax and 
further by carrying charges of $2.26, 
amounts to $9.98. This is equal to a net 
increment of 83 cents annually, or 4.6 
per cent simple interest on the residual 
stand investment of $18.10 per acre. The 
compound interest rate earned was 3%4 
per cent. 


CONCLUSIONS 


While no decisive conclusions may be 
drawn from this study regarding the suc- 
cess of selective logging ventures in gen- 
eral, the experience of the Holt Company 
on its tract of managed forest is signifi- 
cant in many respects. In particular, it 
throws light on the development of selec- 
tively logged stands and supplements the 
results of previous studies, most of which 
have emphasized the logging and milling 
cost aspects of the problem. 
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The light cut conducted in 1924-192 
yielded products of good quality any 
paved the way for excellent timber growtly 
both in volume and in value. It well 
possible for the managers to achieve || 
favorable distribution of tree diameten}) 
in the residual stand and to provide fo 
a crop of seedlings to replenish the under} 
story. In this way the owners were give 
two alternatives: They could continue han 
vesting their growth at intervals, obtain 
ing a reasonable rate of return on the®}) 
investment; or they could remove th 
bulk of the residual stand in a second cui 
—a sort of modified shelterwood system—} 
obtaining the benefits of one cutting cycl: 
of quality growth and leaving a thrift 
stand of young timber. Meanwhile 
extension of operations over a longer po} 
riod allowed for lower depreciation, botli} 
on the mill and on the logging improve} 
ments, than would have been possibl #) 
with clearcutting. 


Partial cutting of the timber on th# 
Holt tract gave the owner an opportunit+) 
to liquidate a portion of his capital ane) 
to balance his portfolio partly in timbed@{ 
and partly in other investments. And h#} 
was able to take advantage of the fact thai} 
timber continues to grow—business del) 
pressions notwithstanding—and produce :}) 
crop which can be harvested at a_ profil! 
when conditions improve. 


fungi. 


IRE wounds on red pine are usually 
fF heavily infiltrated with resin and 
the present study was undertaken to 
determine what influence this and other 
factors might play in excluding decay 
organisms. The two stands chosen for 

study are on the Cloquet Forest Experi- 
ment Station, are about 110 years old, 
and were badly wounded by fires in 1842, 
1853, 1864, and 1894 (Fig. 1). Wounds 
extending one-eighth to one-fourth the 
circumference at the base of the tree and 
six to ten feet up the stem are common 
in both stands. 

The exposed wood has lost most of the 
charred surface since the last fire, and 
where charred surfaces remain, the checks 
usually extend into the sound wood be- 
low, exposing it to infection, so any pro- 
tective effect of charring can be largely 
ignored. Sometimes wounds are partially 
calloused over between fires. Such cal- 
luses are free from the wood over which 
they grew and are connected with the 
living portion of the tree only by the nar- 
row connecting margin. When succeed- 
ing fires kill calluses extending more 
than two inches, decay may set in, prob- 
ably because of the lack of sufficient resin 
infiltrating through the narrow connecting 
zone. 

Samples for moisture determination and 
resin extraction were collected on Novem- 


ber 20, 1929, from the outer inch of the 


THE PROBABLE MECHANISM OF THE PROTECTIVE ACTION OF 
RESIN IN FIRE WOUNDS ON RED PINE 


By A, F. VERRALL? 


Fire wounds are generally considered common courts of entrance for wood destroying 

Undoubtedly in many tree species such wounds are commonly invaded by 

wood destroyers, but in Minnesota a large majority of mature trees of red pine (Pinus 

resinosa) are entirely free of decay behind fire wounds, even when such wounds in- 

clude one-fourth the circumference of the tree and have been present for over half a 

century. The large amount of resin in the wounds acts as a water-proofing layer, and 
thus prevents the entrance of wood-destroying fungi. 


wounds of 25 trees. The moisture sam- 
ples, 4 to 12 grams dry weight each, 
were placed immediately in glass jars and 
kept tightly covered until weighed. Af- 
ter drying at 100° C. for 48 hours they 
were reweighed when cool. The moisture 
content, based on the oven dried weight, 
varied from 9.4 to 19.0 per cent with an 
average of 12.7 per cent and a standard 
error of +0.34 per cent. The precipita- 
tion for October was 2.22 inches and in 


November up to the time of sampling 
0.26 inches. 


For resin extraction, shavings were re- 
moved from the outer inch of the wounds 
and extracted with ether in Soxhlet extrac- 
tion tubes. The weight of the resin ex- 
tracted, expressed as the per cent of the 
ary weight of the shavings after extrac- 
tion, varied from 12.3 to 61.8 per cent, 
with an average of 35.8+4.42 per cent. 

A second set of samples collected on 
May 28, 1931, were found to contain 
21.1+2.05 per cent moisture and 35.3 
+8.64 per cent resin. The precipitation 
in April was 1.17 inches and in May up 
to the time the samples were collected, 
3.08 inches. The greater rainfall just 
previous to the collection of the 1931 
samples probably accounts for the mois- 
ture content being higher than in the 1929 
ones. In both sets, however, the moisture 
content was undoubtedly too low for de- 
cay. 


1Formerly instructor in forest pathology at the University of Minnesota. 
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After the 1929 moisture samples were 
weighed oven dried, enough sterile dis- 
tilled water was added to the bottles to 
cover the lower one-third of the chips, and 
the wood inoculated with small pieces of 
mycelium of Lentinus lepideus. After 90 
days incubation the fungus had com- 
pletely covered the wood and the samples 
had lost 11.6+0.83 per cent in weight 
with the checks losing 1.60.24 per cent. 
The wood quite evidently had too high a 
moisture content for greatest rate of de- 


cay. In this series the wood had been 
subjected for 48 hours to 100° C., and 
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this might have changed any toxic pri) 
ciples present in the resin. | 


In May 1931 all the samples collectef 
were of the outer inch of wounds and c} 
with an increment borer. Four adjaces} 
borings were taken from each wound, oni 
used as a check and placed fresh c 
sterile agar, the second placed fresh c 
an agar slant of Lentinus lepideus, th\) 
third placed on an agar slant of Lentinal) 
lepideus after the resin was extracted, ari} 
the fourth used for moisture determin: 
tion. Nine pieces were placed unsterilizedt 
in sterile test tubes without agar ang) 


Fig. 1.—Section of 100-year-old red pine, 


showing a record of five fires, which occurred in 1842, . 


1855, 1864, 1874, and 1894, 


PROTECTIVE ACTION 


inoculated with Lentinus lepideus. After 
90 days’ incubation the following losses 
in weight occurred: 


Per cent 
Unsterilized; on sterile agar 1.4£0.61 
Unsterilized; inoculated without agar 1.90.50 
Unsterilized; on agar slant of 
LC TRACUS) ee. ea cee oes 30.25.28 
Resin extracted; on agar slant of 
IES LEING Ct Sass aes a he A 31.5° 


From the second decay series it is ap- 
parent that the resin is not highly toxic 
and that when sufficient moisture is pres- 
ent the resin infiltrated wood will be 
readily decayed by Lentinus lepideus. The 
wood with the resin extracted and that 
without the resin extracted, decayed at 
about the same rate when placed on agar 
slants which furnished moisture for the 
fungus. When no agar was present and 
consequently the moisture content of the 
wood low, decay did not progress to a 
measurable amount. 


These decay studies tend to substantiate 
Zeller’s findings® that the effect of resin 
on durability is a waterproofing influence 
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and not a toxic effect. Bateman‘ reports 
the presence of sufficient toxic material in 
a southern yellow pine railroad tie, sup- 
posedly 21 years in service, to prevent 
decay. Although Zeller’s experimental 
technique probably removed any volatile 
toxic material before the decay tests were 
made, his general contention of the influ- 
ence of resin on durability is borne out 
in the present study in which the sam- 
ples (1931 set) were unaltered by any 
drying or sterilizing process before in- 
oculation. Furthermore, Bateman’s results 
were based on a single tie that was said 
to have been treated previously with zinc 


chloride. 


CONCLUSION 


The usual lack of decay in the wood 
of red pine exposed in fire wounds is 
probably due to the infiltration of resin- 
ous materials into the exposed wood. 
This infiltrate is essentially nontoxic but 
acts as a water-proofing layer, preventing 
the penetration of wood destroying organ- 
isms, 


°The numbers on the tubes were lost during drying and the loss in weight of all were figured 


together so that no standard error can be given. 


®Zeller, S. M. Studies in the physiology of the fungi. 


relation to decay induced by Lenzites saepiaria 


‘Bateman, E. What makes a pine stump last? 


III. Physical properties of wood in 
1917. 


1924, 


Fries. Ann. Mo. Bot. Gard. 4:93-164. 
So. Lumberman 115 (1501) :51. 


INCREMENT BORER AND CORE TECHNIC 


By JOHN B. CUNO 
Forest Products Laboratory* 


What the stethescope is to the physician, the increment borer is to the forester. 

Strangely enough this important instrument is frequently used but has been studied 

little. Mr. Cuno’s suggestions for the care of increment borers and his proposed core 
technic are certain to have wide application. 


when using increment cores for growth 

studies to allow the cores to dry after 
removing them from the tree. Subse- 
quently at the time of measurement or 
study they have been soaked in water. 
This practice is satisfactory if the cores 
do not distort and break in the shrinking 
process or in handling. A convenient 
method of preventing them from shrinking 
and breaking is to place them at the time 
they are removed from the tree in liquid 
in glass tubes of slightly larger diameter 
than the core (Figure 1). Seen through 
the liquid and glass the growth rings are 
magnified. If they cannot be seen clearly 
with this magnification, the glass tube may 
be laid horizontally and an artificial light 
placed beneath it so that the light passes 
through a slit the size of the tube. 

The growth rings of woods such as 
aspen, birch, willow, and _ cottonwood, 
which are almost invisible without ar- 
tificial light, become very distinct when 
so viewed. For a species such as black 
gum, the rings of which ordinarily can be 
seen only with the greatest difficulty, or 
for conifers where it may be desirable to 
see the summerwood, resin ducts, or other 
features more clearly, the cores when 
green may be halved lengthwise with a 
razor blade device to be described later, 
and a half placed in the tube. 


I: the past, it has been general practice 


Formaldehyde, alcohol, ordinary gaso- 
line, and “Lignasan” or “Dowicide” in 
solution are a few of the many liquids 
which prevent staining of the sapwood and 
do not become foul as does water. Al- 
cohol extracts color from certain woods, 
and some woods turn dark in it. The most 
desirable liquid, of course, is the one that — 
keeps the core as fresh looking as it was 
when removed from the living tree. Glass 
tubes with cores or halves of cores in 
them can be labeled and kept in the folds 
of corrugated fiber board of letter size 
much as dried cores are now kept. 

To obtain good cores far more care 
must be given the increment borer than is 
given it by the average forester. The in- 
crement borer is an instrument of preci- 
sion,” and, as Bauer® has pointed out, the 
least bit of roughness resulting from rust 
or the action of acid in the wood on the 
steel bit may lead to poor results. It may 
be well to add to his precautions, that 
smoothness of the cutting edge and spirals 
is as important as sharpness. The cutting 
edge must be sharp, of course, but not 
razor-like or it will crumble. A small, 
thin, bevelled, fine-grained oil stone is use- 
ful in working back the spirals and pre- 
paring the cutting edge. In addition, a 
cylindrical wooden ramrod slightly small- 
er than the inside of the bit which can be 
run in and out helps to smooth the inside 


*Maintained by the U. S. Forest Service at Madison, Wis., in cooperation with the Univer- 


sity of Wisconsin. 


*Keuffel & Esser Co. 
New York, N. Y. 


*Bauer, H. A. Studying tree growth with an increment borer. 


1234 


Directions for the use of the Swedish increment borer. 127 Fulton Si 


Jour. For. 22:298-301. 1924. 
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Fig. 1—The core of loblolly pine in the tube 
to the left was taken from approximately the 
same place in an 8'%-inch tree as the dried core 
in the center. The liquid and glass tube magnify 
the structure of the wood. The core in the 
center in drying shrank %4 of an inch in length. 
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of the bit without increasing its diameter. 
A hand lens helps to detect pits, scratches, 
and rough places invisible to the naked 
eye, and a large reading glass makes easier 
the work while sharpening. - 


In starting the increment borer into a 
tree enough emphasis cannot be placed on 
the need for very steady, heavy pressure. 
The operator should brace himself firmly 
as he faces the tree and press hard or the 
bit is started where the bark is thickest, 
outer half-inch of which, often the most 
important, is buckled somewhat. If the 
bit is started where the bark is thickest, 
buckling of the outer rings is reduced. 
It can be further reduced by tightly strap- 
ping to the tree a wooden block approxi- 
mately 114 inches thick with a spirally 
grooved hole the size of the bit in the 
center. The bit is rotated in the hole of 
the block and without pressure on the 
part of the operator the spiral grooving 
in the block forces the cutting edge of the 
bit through the bark and the first half inch 
of wood without distorting it. The block 
also automatically directs the bit at an 
angle of 90 degrees to the vertical position 
of the tree. Generally speaking, the bit 
will cut somewhat smoother surfaces if 
rotated briskly rather than slowly. In re- 
moving the core it is advisable, if possible, 
to insert the extractor along a radial or 
side surface of the core in order to avoid 
staining or soiling a cross-sectional sur- 
face, the one most commonly used in 
growth and structure studies. 


No matter how carefully a bit is shar- 
pened, nor how clean it is kept, it will 
not cut so clear a cross-section for 
study of wood structure as will a razor 
blade or microtome knife. For certain 
types of study, therefore, slicing the cores 
may be desirable. For this purpose the 
device shown in Figure 2, which consists 
of a core holder, and core slicer made by 
clamping a razor blade between two pieces 
of wood, is useful. The core, when it is 
removed from the tree or after soaking in 
water, is placed in the groove of the core 
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holder, and the thumb screws tightened to 
prevent the core from rotating or buckling 
when the razor blade strikes it. The core 
slicer is placed over the core holder and 
slid along it until the core is severed. 
A razor blade has an advantage over a 
microtome knife in that sharpening a 
microtome knife requires skill not pos- 
sessed by the average person. 

A device of this kind can be made with 
ordinary wood shop tools. Several made 
at the Forest Products Laboratory of 


| | 
— 1.00141 
' ' 


| i} 
j0.50" k- 0.90" - 
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cherry soaked in linseed oil have given |) 
They operate easily when | 
the knack is learned, and reveal wood | 


good service. 


structure very clearly. The cutting angle 
of the blade can be changed to suit the 
species or the condition of the core and 
the core can be rotated so that it is severed 
radially or cross-sectionally. Core halves 
instead of being preserved in liquid can 
also be glued into the corrugations of 
fiber board of letter size for study later 
and for permanent record. 


| ' \ 

! 

b+————. 2.00" ———++-——- 2, 5" ns 
‘ 


Be0QM 


Fig. 2.—Razor blade device for slicing increment borer cores. 
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PRELIMINARY PROGRAM FOR ANNUAL MEETING 
All Meetings at Deshler-Wallick Hotel 
Columbus, Ohio 
December 15-17, 1938 


Wednesday Afternoon, December 14 
General Registration, 4 to 10 p. m. 


Thursday Morning, December 15 
General Registration, 9 a. m. 
Opening Session, 9.30 a. m. 
Call to Order, C. F. Korstian, President. 
First Day’s SEssion—Susyect: A WorKABLE NATIONAL FoRESTRY PROGRAM. 
Chairman, S. T. Dana. 
The Essentials of a Forestry Program, by G. H. Collingwood, Forester, American 
Forestry Association, Washington, D. C. 
The a. Timber Stand, by R. D. Garver, U. S. Forest Service, Washing- 
ton, VD. &. 


Thursday Afternoon, December 15, 2 p. m. 
Chairman, Ovid Butler. 

Evaluation of the Cooperative Approach, by Chas. A. Gillett, State Forester, 
Little Rock, Ark. 

Practical Problems’ of Obtaining Better Harvesting Practices, by Wm. L. Hall, 
Consulting Forester, Hot Springs, Ark. 

A Federal Plan of Forest Regulation Within the Democratic Pattern, by F. A. 
Sileox, Chief, U. S. Forest Service, Washington, D. C. 


Thursday Evening, December 15. 
No formal meetings have been scheduled. The evening is available for college 
alumni and other groups to get together. 


Friday Morning, December 16, 9 a. m. 

SuBJECT: SocieTy AFFAIRS. 
Chairman, C. F. Korstian. 

Report of Executive Secretary, Henry E. Clepper. 

Report of Editor-in-Chief, Henry Schmitz. 

Report of President, C. F. Korstian. 

Report of Committees: 
Austin Cary Memorial, H. S. Newins. 
Private Forestry, A. E. Wackerman. 
Education in Farm Forestry in the Agricultural Colleges, R. H. Westveld. 
Game Management with Reference to Forestry, N. W. Hosley. 
Cooperation with Scientific Organizations, S. T. Dana. 
International Relations, R. S. Hosmer. 
Organization of State Forestry Departments, J. S. Illick. 
Watershed Management, Joseph Kittredge, Jr. 
Accrediting Schools of Forestry (Advisory), H. H. Chapman. 
History of Forestry in United States, by Herbert A. Smith. 
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Friday Afternoon, December 16, 2 p. m. 
. SupyecT: MILESTONES IN FORESTRY. 
Chairman, John F. Preston. 
Social and Economic Effects of the Great Plains Shelterbelt, by Glen. R. Durrell, 
State Forester, Oklahoma City, Okla. 
The Psychological Approach to Prevention of Man-Caused Forest Fires, by John 
F. Shea, U. S. Forest Service, Washington, D. C. | 
Interrelationship of Ecology, Soil Science, and Land Use in the Hardwood Re- |) 
gions, by W. U. Garstka, Soil Conservation Service, Washington, D. C. 


Friday Evening, December 16, 7:30 p.m. 
SocieTy OF AMERICAN FoRESTERS DINNER. 
Toastmaster, Richard FE. McArdle. . 
Ladies are invited. There will be no speeches. The program will consist ]} 
of skits serious and comical, and the drawing of valuable door prizes. 


Saturday Morning, December 17, 9 a. m. 

SuBpJECT: CENTRAL STATES FORESTRY. 

Chairman, Edmund Secrest. ; 

The Place of Forestry in Soil and Water Conservation, by Willis M. Baker, 
Tennessee Valley Authority, Norris, Tenn. 

Integration of Wildlife and Forest Management in the Central States, by V. H. 
Cahalane, National Park Service, Washington, D. C., and L. E. Hicks, Ohio 
Agricultural Experiment Station, Wooster, Ohio. 

Forestry Problems of the Ozarks, by Henry Koen, U. S. Forest Service, Russell- 
ville, Ark. 

Farm Forestry and the Hardwood Industry, by L. E. Sawyer, U. S. Bureau of 
Agricultural Economics, Milwaukee, Wis., and Daniel DenUyl, Purdue Uni- 
versity, Lafayette, Indiana. 

Waterways and Watersheds, by Arthur C. Ringland, Soil Conservation Service, 
Washington, D. C. 


PROGRAM FOR THE LADIES 


The entertainment for visiting ladies will start with a reception and dinner on 
Thursday, December 15. 

On Friday morning they will be taken for a tour of an orchid farm followed by 
a luncheon. In the afternoon they will visit the Ohio State University and the Colum- 
bus Gallery of Fine Arts, 

They are invited to the annual dinner Friday evening. 

Saturday will be free of scheduled activities in order to allow time for shopping 
and theatre attendance. 


Hore, AccoMMOoDATIONS 
All sessions will be held in the Deshler-Wallick, the official headquarters hotel. 


Rates are quoted as follows: 
Single rooms with bath: $2.50, $3, $3.50, $4, $4.50, $5, $6, $7. 
Double rooms with bath: $4.50, $5, $5.50, $6, $7, $8, $9, $10. 
Twin-bed rooms with bath: $5, $6, $7, $8, $9, $10. 
Dormitory room for men with bath and single beds: $2 per person for 
groups of four; $1.50 per person for groups of six or more. 


_ Reservations should be made direct with the hotel management. Groups who 
desire dormitory rooms should make up their own parties and request reservations 
at an early date. 


BIOLOGICAL ABSTRACTS FOR 1939 


The emergency subsidy plan for Bio- 
logical Abstracts which was in effect 
throughout 1938 will be abandoned at 
the close of the current year. A new 
plan for its publication beginning with 
1939 has been adopted by the Board of 
Trustees. It provides for the usual month- 
ly issue, but, in addition, this issue will 
be broken up into five sections and will 
be sold separately. 

The price of the complete undivided 
edition, including the index, for single or 
multiple copies, will be $25 to any sub- 
scriber, institution, library, industrial 
group, or individual. In this connection 
it should be stated that it was with great 
regret that the Board of Trustees came ta 
the conclusion, after thorough study, that 
on the new self-supporting basis it would 
no longer be possible to offer personal 
subscriptions to the complete edition at a 
reduced rate as heretofore. 

The sections offered are: 

Section A—Abstracts of General Biol- 
ogy to include General Biology, Biog- 
raphy-History, Bibliography, Evolution, 
Cytology, Genetics, Biometry, and Ecol- 
ogy; price $4. 

Section B—Abstracts of Experimental 
Animal Biology to include Animal Physi- 
ology, Nutrition, Pharmacology, Pathol- 
ogy, Anatomy, Embryology, and Animal 
Production; $9. 

Section C—Abstracts of Microbiology 
and Parasitology 1o include Immunology, 
Bacteriology, Viruses, Parasitology, Pro- 
tozoology, and Helminthology; $5. 

Section D—Abstracts of Plant Sciences 
to include Phytopathology, Plant Physi- 
ology, Plant Anatomy, Paleobotany, Sys- 
tematic Botany, Agronomy, Horticulture, 
Forestry, Pharmacology and Pharmaceuti- 
cal Botany; $6. 

Section E—Abstracts of Animal Sct- 
ences to include Paleozoology, Parasitol- 
ogy, Protozoology, and Helminthology, 
Systematic Zoology, and Economic Ento- 
mology; $6. 
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Subscribers to any of these parts will 
receive the indexes to the whole of Bio- 
logical Abstracts. 


As in the past, members of societies 
contributing $2 or more per person to 
Biological Abstracts will be entitled to 
(a) deduct the contribution from a sec- 
tional or volume subscription, or (b) 
receive the complete index. 

The subscription prices quoted above 
are for the United States. Subscription 
rates for other countries will be an- 
nounced at an early date. 


This partition meets the requirements 
alike of specialization and general survey 
at prices that will be found reasonable by 
both biologists and libraries. The effect 
is to establish five or more abstract jour- 
nals and by combination, a total review 
—all at low cost, thanks to a common 
staff and joint headquarters, supplied 
rent-free by the University of Pennsyl- 
vania and the Academy of. Natural Sci- 
ences in Philadelphia. 

If experience during 1939 should sug- 
gest changes having general approval, 
they can be effected for 1940. To insure 
close contact on the part of biologists in 
every field with this service being con- 
ducted for them, the societies concerned 
are being invited to set up committees to 
help develop standards and editorial poli- 
cies in their respective fields. 

The success of this new plan, however, 
depends to a large measure upon the sup- 
port of biologists and librarians alike. 
Only as the income increases can the 
board and editorial staff materially aug- 
ment the coverage by Biological Abstracts. 
In order to print, edit, and mail a volume 
of the current size (including sections) 
we require $49,000 next year. 

Subscriptions should be sent to the 
Business Manager, Biological Abstracts, 
University of Pennsylvania, Philadelphia, 
Pa. 

GreorcE W, Hunter, 
President, Board of Trustees. 
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User or PROTECTIVE SCREENS IN SEED-SPOT 
Sowinc! Founp To SERVE Two-Foip 
PURPOSE 


In 1932 an intensive study of factors 
influencing Douglas fir reproduction in the 
Southwest was begun at the Cloudcroft 
branch of the Southwestern Forest and 
Range Experiment Station. The experi- 
mental set-up involved the sowing of 
definite quantities of seed in prepared 
meter-square plots located so as to repre: 
sent different kinds and degrees of over- 
head shade and different kinds of forest 
litter. With the view of determinating the 
influence of physical factors apart from 
that of biological factors a part of each 
experimental sowing area was enclosed 
with a rodent-proof fence. For the first 
3 of the 5 years in which the study was 
conducted these fences proved to be in- 
strumental in safeguarding seed and seed- 
lings from being destroyed by animal 
agencies and, consequently, the influence 
of physical factors in relation to germina- 
tion and seedling survival could be fairly 
well determined. In 1934 snowbirds (jun- 
cos) began to make their appearance in 
large numbers and soon invaded the ro- 
dent exclosures and have since continued 
to be persistent marauders, destroying 
either the seed or the tender new seed- 
lings. This meant that if further tests 
on the influence of physical factors were 
to be made, some other method of pro- 
tection would have to be devised. The 
only conceivable way of accomplishing 
this mechanically is through the use of 
screens. 

In June 1936 seed was sown in pre- 
pared spots inside of rodent exclosures, 
on either side of some of the meter-square 
plots of previous years’ sowings. About 
30 seeds were sown in each spot. Of each 
set of two spots one was covered with a 
cone-shaped screen made of No. 3 mesh 
hardware cloth and the other left un- 
covered. 


1 ; 
Research Note No. 22, Southwestern Forest and Range Experiment Station. 
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Most of the unprotected spots are fail 
ures, none or only a few seedlings apy} 
pearing in any of the spots except one} 
Although there is a lack of uniformity inj) 
germination in the screened spots—pre}{ 
sumably because of differences in locatioa} 
and treatment of the spots—it is evidemj 
that the relatively good success obtained 
in these spots is primarily due to thi) 
seed not being destroyed. There is, how) 
ever, reason to believe that it is alsq@) 


partly due to the physical influence of thy 


screens by way of partially shading thy 
tender new seedlings. This is especiall} 
indicated by the survival in 1937 of seed¢ 
lings in the spots sown in the south-slopq) 
rodent exclosure where sowings made inf 
previous years have failed almost co 
pletely because of seedlings wilting short 
ly after emerging from the soil. In thd 
present sowing survival has also been aq 
good in the spots located in the open as 
in those located directly under the crown# 
of trees or shrubs. Further tests ar 
needed in order to determine whether th} 
shade afforded by the screens was a facto} 
in this year’s survival. Douglas fir, uml) 
like ponderosa pine, is favored by par}! 
tial shade in early life, but whether th}? 


influence survival when other factors ara 
unfavorable remains to be seen. 


HERMANN Kraucu, 
U. S. Forest Service. 
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QuaLity ConTROL IN SILVICULTURAL 
MANAGEMENT 


Quality control is emphasized in Ger: 
man pine management because at present} 
the demand for high-quality sawtimber}} 
cannot be covered by home productioni} 
and because the better grades of lumber}! 
bring high prices. i 

The principles of improvement thinning} 
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in young pine stands are outlined by 
Lubisch' briefly as follows: 


The trees which show promise of lum- 
ber production should be specially mark- 
ed, not later than the pole stage, and 
should be treated differently from trees 
for construction timber. The lumber trees 
must be smooth, straight, without lower 
branches, and have uniformly narrow an- 
nual rings all the way to the pith. Nar- 
row rings at the center indicate that the 
branches were slender. Trees that were 
pruned when very young may have an- 
nual rings of medium width. Codominant 
trees having crowns capable of further 
development show promise of producing 
excellent lumber. Such trees are to be 
released at first very slowly, later more 
completely. For construction timber wide 
annual rings at the heart are allowed. 
Earlier and more rapid isolation of the 
trees is permitted with the aim of getting 
the trees into as large diameter classes as 
possible. However, coarse branches are 
undesirable. 

Methods of selecting and marking trees 
for the different lumber quality classes 
are outlined for average and good stands 
and for indifferent and poor stands. After 
the individual trees for the respective 
uses have been decided upon, improve- 
ment cuttings and thinnings are aimed 
to develop each tree to the best advantage 
for the use intended. For example, the 
trees adjacent to a lumber tree may be 
removed only one at a time, while near 
a construction timber tree several stems 
may be removed if necessary. 

Although Lubisch’s recommendations 
may seem too refined for American for- 
estry practice, it should be remembered 
that the trees of the next crop will be de- 
cidedly inferior in quality, in many re- 
spects, to virgin stands unless steps are 
taken to improve their quality. It is 
largely a question as to what refinements 


eter class. 
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in forest management we can undertake 
and make pay. Considering the large 
differences in value of upper and lower 
grades of lumber there appears to be a 
promising field in this country for im- 
proving the quality of growing timber, 
especially in intensively managed stands 
on good sites. 
Benson H. Paut, 
Forest Products Laboratory. 
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A Rotary VoLuME TABLE 


The ease and rapidity of reading tree 
volumes from volume tables is improved 
by mounting the volume table on a cylin- 
der which can be rotated under an open- 
ing to expose at one time only one diam- 
This device lends itself to the 
computation and checking of tree measure- 
ment scale books, and to the computation 
of timber estimate tally sheets. The ad- 
vantages of the instrument are at least 
two; first, it eliminates the need for find- 
ing with the eye the intersection of lines 
and columns of figures whose indicators 
may be as far as ten or twenty intervals 
distant; second, it can be operated rapidly 
with one hand while the other hand is 
free to record results. 


The outer case of the machine illus-_ 
trated in Figure 1 is constructed of 26 
gauge galvanized iron bent to fit around 
34-inch thick wooden ends and covered 
with walnut veneer. A border of “quar- 
ter round” forms the base. The slot is 
six inches wide and 14-inch high, and its 
edges have been slightly indented to bring 
them closer to the inner dial. Around 
the slot is a paper indicator numbered to 
correspond with the log height columns 
on the dial, and with proper symbols for 
d.b.h, columns. 


The four-inch diameter cylinder that 


1Lubisch, H. Das Auszeichnen von Pflegehieben in Kiefernstangenholzern zur Schneide- und 


Bauholzerzichung. Forstarchiy 11:333-337. 


1935. 
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holds the volume tables is made of galvan- 
ized iron and mounted on two 14-inch 
thick wooden discs. A sheet iron plate 
with a key-slot opening is centered in 
each end of the cylinder to hold the axle 
rods. These rods are fitted on one end 
with a short brass key and on the outer 
end with a wooden knob for turning the 
cylinder. 

The ends of the outer case are bored 
half ihrough with a 14-inch hole to fit 
the axle and half through with a °4-inch 
hole to house a coil spring which holds 
the shaft and key in the end of the cylin- 
der. 

If a change of volume tables is desired, 
it is only necessary to pull outward on the 
dial knobs, releasing the cylinder as a 
roll of camera film would be removed. 
The volume table sheet is, fastened to the 
cylinder with a short lap secured by 
para-lastik cement or Scotch tape which 
permits easy removal and replacement. 

The machine here described is of suff- 
cient size to carry on its cylinder two 
volume tables, one with a diameter class 
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range of 10 to 30 inches and the other 10 
to 36 inches. The six-inch slot will cover 
log heights by half log lengths from % 
to 5, and in addition a d.b.h. column on 
each end. One-quarter inch is allowed for 
each line and one-half inch for each col- 
umn. The species is indicated by a one- 
quarter inch colored strip on each edge of 
the table—the colors used corresponding 
to the type symbols in local use. 
Ratpeu R. Hint, 
Roosevelt National Forest. 
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SQUIRREL DAMAGE TO SAMPLE PLoT Tacs 


The perennial question as to the proper 
method of numbering trees on permanent 
sample plots has been brought to the at- 
tention of the writer while establishing 
plots in oak and pine stands in central 
Pennsylvania. 

Aluminum tags have proved to be much 
simpler to apply, necessitating only the 
two operations, namely, the embossing in 
the office and the actual nailing in the 


Fig. 1—A rotary volume table. (Photo by Noel Wygant.) 
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field. Painted numbers, using rubber 
stamps, involve four different procedures, 
barking with a draw shave, preparing the 
paint, the actual numbering, and the re- 
touching of the numbers with a small 
drawing brush. When all the above 
operations are included, it is found that 
on quarter acre sample plots with a den- 
sity of from 100 to 200 trees, numbering 
with tags averages 80 seconds per tree 
and 195 seconds per tree with rubber 
stamps and paint. 

While the tag method is a more rapid 
one at the time of plot establishment, it 
is of doubtful value under certain condi- 
tions. In this region damage of the tags 
by squirrels is one of the more important 
limitations to their use. On sample plots 
in the oak type as many as one-quarter 
of the tags had either been chewed so 
thoroughly by squirrels as to be illegible 
or had been completely pulled off the 
nails. The time spent in relocating these 
trees, sometimes an almost impossible task 
when no stem map is available and the 
trees are of the same age class, more than 
makes up for the greater time expended 
in the rubber stamp or freehand paint 
method. 

In view of this type of damage it is con- 
sidered advisable in the future to use 
painted numbers in all types where the 
squirrel population is found to be high. 

DonaLp D. STEVENSON, 
Pennsylvania State College. 
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A ResgearcH Prot Marker 


In establishing permanent sample plots 
it is desirable to use corner posts that 
(1) are durable, (2) are readily dis- 
tinguishable against a forest background, 
and (3) have sufficient area to permit 
recording an adequate identification of 
the plot. 

A type of corner post marker which 
meets these requirements is in use at the 
Dunbar Forest Experiment Station. A 
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six foot steel fence post is the upright 
portion of the marker. It is the common 
angle iron type, perforated for the at- 
tachment of wire, and equipped with a 
welded cross piece for rigidity. The post 
is set by sliding over the upper part a 
hammer made of a piece of four-inch pipe 
weighted and closed at one end. The 
welded cross piece prevents turning of 
the post and adds rigidity when it is 
driven, 

A piece of 20-gauge galvanized sheet 
iron, 18 x 8 inches is bent at right angles 
across the long dimension, giving four faces 
8 x 9 inches. A hole is drilled in this iron 
piece, and it is fastened to one of the top 
perforations in the post by means of a 
stove bolt. The sign and the post should 
be painted and stenciled before they are 
assembled in the field (the stove bolt too 
should be daubed with paint to prevent 
rusting). By using half inch stencils it 
is possible to provide a complete plot 
designation, and when the post is set so 
that the angle encloses the corner of the 
plot, it is adequately identified. The sign 
bent at right angles is visible from any 
angle of approach, and with the similarly 
painted post is significantly different from 
the green forest background. In winter 
the black stencils set off the marker 
against the snow. 

W. F. McCuttocu, 
Oregon State College. 
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Tree Oaks OF THE SOUTHWEST 
Although the broad-leaf trees of Ari- 


zona and New Mexico are not so impor- 
tant commercially as those of the needle 
species, they have considerable local 
value. It is difficult to evaluate the differ- 
ent kinds of broadleaf trees. The tree 
oaks are among the most important kinds, 
as they have value for watershed protec- 
tion, fuel, fence posts, recreation, and 
cover for game animals and birds. Of 
the six or seven kinds of tree oaks, only 
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two are common over large areas, namely, 
Arizona white oak (Quercus arizonica) 
and Emory oak (Q. emoryi). 

The range of Arizona white oak is the 
southern parts of Arizona and New Mex- 
ico and the adjacent part of Mexico. 
Emory oak occurs in this same region, 
and also on the low mountains of western 
Texas. Trees of both species usually 
grow at elevations ranging from 4,500 to 
6,500 feet. These elevations indicate that 
these trees require an average annual 
rainfall of at least 20 or 22 inches. Ari- 
zona white oak grows best where there 
are deep soil pockets in canyon bottoms. 
Emory oak does well on more rocky and 
less shaded sites. Both are spring de- 
ciduous. 

At the Parker Creek Branch of the 
Southwestern Forest and Range Experi- 
ment Station, in central Arizona west of 
Roosevelt Reservoir in Sierra Anchas, is 
a magnificent grove of Emory and Arizona 
white oak trees. As no information was 
available on the growth of these trees, 50 
were tagged in 1932, and their diameters 
(breast high) measured. They were again 
measured in 1936, at which time 100 
more trees were tagged and measured. 

While the measurements do not cover 
sufficient time to give a true picture of 
growth through a long period, the data 
indicate several interesting features about 
these trees. The Arizona white oak may 
attain a height growth of 60 feet and a 
diameter growth of 30 inches. Some of 
the Emory oaks are 50 feet high and 22 
inches in diameter. The Arizona white oak 
grows considerably slower than the Emory 
oak. The maximum yearly growth of 
Arizona white oak averaged 0.166 inch, 
and of Emory oak, 0.233 inch. The yearly 
diameter growth for the former averaged 
0.058 inch, and for the latter, 0.094 inch. 

The large trees grew as fast as the 
smaller ones, but not faster. Overmature 
and the most suppressed trees made no 


‘Technical note 132. 
partment of Agriculture in cooperation with 


Lake States Forest Experiment Station. 
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apparent increase in diameter during the 
4-year period. Increment borings were 
not very successful, but judging from the 
ring counts and the growth rate, one may 
conservatively conclude that the large 
Arizona white oaks at Parker Creek must 
be 500 or more years old. Young trees 
of both species are usually plentiful, but 
because of snow damage they are com- 
monly misshapen. 

The wood of the Arizona white oak is 
similar to that of eastern white oak. The 
pith rays are large and much lighter 
colored than the rest of the wood. Burls 
from these trees are sometimes made into 
beautiful ornamental objects. Quercus 
emoryi is a black oak, and the wood is 
longitudinally porous. The tree tends to 
rot in the center before growth attains 
saw-log size. The color of the wood 
varies from gray and red to nearly black. 
The wood of both oaks makes excellent 
fuel; one cord gives off as much heat as 
1 ton of coal or 2 tons of pine or juniper. 

When considered from a broad point 
of view, the principal value of these oaks 
is the protection they give to watersheds. 
Innumerable leaves are shed annually 
from these oaks—many times the quantity 
dropped from conifers. Like pine needles 
and unlike other broad leaves, oak leaves 
disintegrate rather slowly. In a virgin 
stand of oaks it is usual to find the litter 
6 inches to 2 feet thick, under which is a 
deep layer of duff. No other trees carpet 
the ground so thickly beneath them as do 
oak trees. 

SHIRLEY Biss, 
Southwestern Forest and Range 
Experiment Station. 


Dors FREEzING INJURE PLANTING 
Stock?! 


Forest planting is always done in the 
spring or fall, at which seasons unex- 


Maintained by the U. S. De- 
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pected frosts often occur. It is not always 
possible for a crew to plant all the stock 
which has been delivered to it in any 
given day. This means that the stock 
must be stored overnight and_ possibly 
exposed to below-freezing temperatures. 
The next morning the question always 
arises of whether or not the stock has 
been injured enough to warrant discard- 
ing it. 

A test was made in the laboratory of 
the Lake States Forest Experiment Sta- 
tion at St. Paul, in order to find an 
answer to this always annoying question. 
Small bundles of planting stock were ex- 
posed to cold in a special freezing cham- 
ber, while comparable bundles were kept 
in cold storage. Stock of two species, 
2-0 jack pine and white spruce, were 
tied in bundles of thirty trees each. Some 
were placed in the freezing chamber at 
a temperature of 18 degrees F. below 
freezing (+ 14° F.); the remainder were 
kept in a cold room at 9 degrees F. above 
freezing (+ 41° F.). The bundles were 
divided into three groups, one being ex- 
posed for a period of 18 hours, another 
group for | day, and the third for 3 days. 
After removal from the cold chambers, 
the plants were soaked in cold tap water 
and then heeled-in in the greenhouse beds. 
Three weeks later they were lifted and 
studied to determine how much damage 
had been done. The jack pine was not 
injured; nearly all plants had put new 
growth on tops and roots. The spruce, 
however, suffered quite heavily, 40 to 50 
per cent of the trees in the below-freezing 
room having been killed, and another 15 
to 20 per cent slightly injured. Even 
the plants stored above freezing were 
killed to the extent of 30 to 40 per cent. 
The damage was nearly equal for all 
three exposure periods, only slight and 
inconsistent increases being noticed with 
increasing periods. 

As these trees were exposed to the 
cold while packed in quite small bundles 
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compared with the sizes ordinarily used 
under field conditions, it is probable that 
greater damage was done than might oc- 
cur in actual practice. However, it is 
safe to summarize by saying that jack 
pine is not likely to be injured by short 
exposures to below-freezing temperatures, 
but white spruce may be damaged quite 
severely and efforts should be made to 
avoid storing this species at freezing tem- 
peratures or even above. 
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BuFFED CELLULOID BRoaDENS USE OF 
AERIAL PHOTOS 


Contact prints of aerial photographs 
have become indispensable to foresters, 
agronomists, engineers, geologists, and 
many others. Even more practical and 
widespread uses for them are rapidly de- 
veloping. 

It is probable, however, that every tech- 
nician who uses contact prints in field 
or office has more than once needed extra 
prints for markings. Putting ruled lines, 
type lines, and other markings with pencil 
or ink directly’ on a set of prints may 
make the prints inconvenient for another 
person to use. A plentiful supply of 
prints means running up the cost. Wait- 
ing for additional prints may cause a de- 
lay. Markings on prints obliterate trees 
in the open, banks of a watercourse, roads, 
and other details in the picture, and affect 
the facility of the stereoscopic features. 

In the erosion control activities of the 
Soil Conservation Service in New Mexico, 
we found a simple solution for the prob- 
lem without marking contact prints. 

We used cellulose acetate base, low 
shrink celluloid, buffed on one side, .0075- 
inch thickness, procurable through any 
general engineering or stationery supply 
firm. This material, a little heavier than 
tracing cloth, is perfectly transparent 
when in contact with the photograph. 

The buffed side allows pencil or pen 
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and ink markings that are impossible to 
make on the ordinary shiny or slick 
celluloid or cellophane. The cost was 
about $2.30 per sheet of 20 x 50 inch size, 
or 23c when cut up, for example, into a 
square 10x10 inches, the size of some 
aerial prints. 

To use this celluloid, fasten a piece in 
the face of a photograph with the buffed 
side up to mark on. This combination is 
then easily used in the field or office as 
usual. One can write or make any marks 
desired on this celluloid surface. If too 
much marking accumulates, and exhausts 
the space, the celluloid may be taken off 
and replaced with a fresh piece. 


The value of using this method is exem- 
plified in the work of field planning 
parties in the Soil Conservation Service 
in the Southwest Region. The field men 
need to locate positions of a stock tank, 
a diversion dam in an arroyo, a water 
spreading or planting site, and other pro- 
posed improvements. This location is 
marked on a plane table or photogram- 
metric map of 2 inches to the mile scale, 
or smaller, to accompany notes. 


In addition to marking the site on the 
map, a crayon-marked stake or lath is 
driven in the ground at the spot to aid in 
relocating it. If this stake disappears— 
pulled up by some passerby or broken 
off by some animal—its position may have 
to be located again by some member of 
the original party, whose memory, after 
a space of time, may have become dim. 

Here again the buffed celluloid proves 
its value. With a piece of celluloid over 
a photograph, we can easily and closely 
designate this point as beside a_partic- 
ular tree, at a certain bend in a stream, 
or orient it with some feature on the open 
range. Later, in the office, we can place 
the celluloid over a photogrammetric map 
and transfer the point onto paper, or trim 
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the celluloid to 8x10 letter size and at- 
tach it to the report, work orders, or file | 
it. 


Whenever anyone who was not a mem- |) 
ber of the original party wishes to locate }) 
this spot, the celluloid overlay is taken |) 


out, together with the photogrammetric | 
map or any copy of the particular num- | 
bered aerial print. With these, anyone } 
can easily locate the site. This record | 
can be kept indefinitely, or if no longer } 
wanted, the celluloid can be cleaned with 
alcohol and used again. 

Some state highway departments are } 
using this buffed celluloid in their draft- } 
ing rooms for one purpose or another, 
and it has proved successful. Our experi- 
ences may suggest further uses for this 
material, especially for aerial survey maps 
and photographs, which, in the opinion 
of the writer, could be employed more 
widely to expedite work on the land. 

Ricuarp E. Witson, 
Soil Conservation Service, 


Albuquerque, N. M. 
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BIRDS AND LONGLEAF PINE REPRODUCTION 


A recent study by the Southern Forest 
Experiment Station! shows that longleaf 
pine seeds form a major item of food for 
meadow larks, mourning doves, and four 
common species of blackbirds, the latter 
as fall migrants. To this source is at- 
tributed the failure of natural reproduc- 
tion and artificial seeding in this region, 
rather than to rodents, which were per- 
sistently scarce. Robins are absolved from 
blame as they concentrate on gallberries. 

The reviewer questions these findings 
in one respect. Quoting from the paper: 
“blackbirds, in feeding, show a marked 
preference for burned areas; although 


The relation of birds to the establishment of longleaf pine seedlings in southern Mississipp1. 


By Thomas 


graphed). July 1938. 


D. Burleigh. Southern Forest Exp. Sta. Occasional Paper 75. 5 pp. 1 pl. (Mimeo- 
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seen about land under cultivation, they 
were never observed in unburned ‘roughs’ 
*** Rarely if ever did they feed under 
such conditions. *** Maximum natural 
survival can apparently be obtained when 
the cone crop is light and birds are rela- 
tively scarce.” In the reviewer’s experi- 
ence in La Salle Parish, La., the heaviest 
reproduction was established in years of 
correspondingly heavy seed crops. The 
preference of blackbirds for freshly 
burned areas was demonstrated by the 
complete denudation of an experimental 


area in 1928, which had been burned be- 


fore the seed fell. This same area, in 
1936, was successfully reproduced in a 
heavy seed year. The presence of an 
accumulation of three or more years’ 
rough progressively inhibits germination, 
but this occurs plentifully in a rough 
composed of growth of one or two sum- 
mers’ grass. This ruugh evidently offers 
the necessary protection to the seeds 
against blackbirds. By burning’ the land 
over in the winter previous to seed fall, 
it is probable that bird damage can be 
successfully controlled. 
H. H. CHapman. 
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Botanical Studies in the Black Rock 
Forest. By Hugh M. Raup. Black 
Rock Forest Bull. 7. vi+l61 pp. 
Map, 9 plates, 9 figs. 1938. 


Dr. Hugh M.- Raup of the Arnold Arbo- 
retum presents in this bulletin the results 
of extended field studies on the Black 
Rock area, chiefly during 1936 and 1937, 
which were designed, as Director Tryon 
states in a prefatory note, “to bring to 
bear certain methods and viewpoints of 
the ecologist and plant geographer .. . 
on a study of forest problems upon a 
broader base than had previously been 
employed in this, and other regions.” 

Part I deals with the vegetation (chiefly 
in terms of forest associations) and its 
relation to climatic, soil, and _ historical 
factors (under the latter notably History 
of Exploitation, Relation of the Present 
Timber to the Pre-Colonial Forest and 
the Development of the Forest Types). 
Part II is a catalogue of the vascular 
plants of the Black Rock Forest with 
notes on the occurrence of species and 
their period of flowering. Part III (by 
Lucy C. Raup) is a catalogue of lichens, 
and their occurrence. 

In his treatment of vegetation types the 
author happily refrains from the more 
technical concepts of the phytosociologist, 
though always preserving the integrity of 
the plant association. He is accurately 
descriptive and keenly analytical. Not 
only is the integrity and persistence of the 
association emphasized but the social or 
“indicator” significance of the component 
species is given full value, not merely 
as an ecological analysis but as a basis 
for understanding the lines along which 
forest management must proceed. In this 
connection special significance attaches to 


the Tables of Species in the Woodland 
Associations (of the Black Rock Forest) 
(pp. 16-25) and to the lists of significant 
species cited in the discussion of each 
association. Further attention is drawn 
to the graphic sections (transects) of the 
vegetation samples selected for special 
analysis. 

The author finds evidence of little or 
very slow vegetational change (succession) 
in the forest associations, though succes- 
sion is evident in the Old Field Associa- 
tions. The inference would be that the 
forest associations are old and stabilized 
(persistent) and that the slow rate of 
change is responsive not to local factors 
such as soil but to long-period climatic 
trends (p. 95). 

The analysis of the vegetation in its 
present status may be accepted by the 
ecologist and the forester as an effective 
and significant piece of work. In the 
reviewers opinion, however, a new and 
vital significance for future development 
of forestry procedures attaches to the 
keenly analytic method by which the au- 
thor treats the History of Exploitation, 
Relation of the Present Timber to the 
Pre-Colonial Forest and the Development 
of Forest Types. To be sure, one is 
tempted to indulge in speculative think- 
ing when it comes to analyzing the gen- 
erally scanty historical data in an attempt 
to reconstruct the past history—especially 
the remote past—of our plant associations 
and their floristic elements. Nevertheless 
it is just as logical and intellectually ex- 
citing as it is to seek to reconstruct the | 
prehistory of human institutions and it 
may give us a practical chart of the di- 
rection and method of advance. 


In this critical analysis of historical ] 


data the author writes as one who has 
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had a maturing experience in research in 
this field. Thus, on the question of the 
generally assumed pre-colonial forest of 
tall trees (in the Hudson Highlands) he 


says: “Even though the above data are 


_too scanty to draw complete conclusions, 


they have led the writer to consider as an 
adequate working hypothesis that the pre- 
colonial forest on the upper slopes and 
hill tops was not a heavy one of tall, 
straight trees and that the general dis- 
tribution of types was not far different in 
arrangement and composition from the 
present one”; and again, speaking of the 
oak-hickory type: “Its extremely restricted 
and patch-work distribution in the Forest 
suggests that it is a relic of a formerly 
more continuously spread association”; 
and later (p. 94): “On the other hand, 
the cove types may be looked upon as 
the beginning of an invasion by northern 
hemlock—hardwood types. ... On_ this 
basis we can expect the red oak associa- 
tion of the lower slopes to become more 
mesophytic with a possible greater inva- 
sion from below of white ash, sugar ma- 
ple, basswood, elm, beech, and hemlock”’; 
and finally: “With our present knowledge 
it seems best to consider that the same 
vegetational trend which has been going 
on during the past thousand years is 
still operative.” 

As stated earlier, the author has stressed 
the integrity and persistence of the asso- 
ciations (types) and their resistance to 
invasion (notably by introduced species 
from adjacent old fields), and so one of 
his last sentences in summary may appro- 
priately be quoted here: “If we may judge 
by the past efforts of foresters at growing 
trees in stands which deviate materially 
from the natural facies of the site, the 
continuation of the program is likely to 
entail increasing expense with decreasing 
returns.” 

Bulletin 7 will prove to be a valuable 
addition to the working library of botan- 
ists and foresters. It presents a model of 
vegetational description and _phytogeo- 
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graphic analysis which furnishes method 
and point of view for regional investiga- 
tions basic to long-term forestry planning. 
The full value of species participation in 
the various associations of the area is 
given in tabulations, in associational lists 
and in the excellent catalogues of parts 
II and III. 
Wituiam L. Bray. 
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Rainfall and Tree Growth in the 
Great Basin. By Ernst Antevs. Car- 
negie Institution of Washington Pub. 
469 and American Geographical So- 
ciety of New York Pub. 21. 97 pp., 
2 pls., 7 figs. 1938. 


The broad interest shown by many 
agencies in further verifying or refuting 
the reliability of correlation between an- 
nual precipitation records and tree-ring 
widths amply justifies publication of An- 
tevs’ Great Basin study. The author first 
presents an historical summary of the 
rainfall of the Great Basin during the past 
century, and then proceeds with a micro- 
comparison of rainfall fluctuations in re- 
lation to tree growth as shown by the 
annual rings. 

In 1931 the author began collecting 
data on rainfall fluctuations in the north- 
western part of the Great Basin since the 
first settlement by white men. The Great 
Salt Lake region is included in the sur- 
vey, though no field work was done there. 
Traditional and historical data were gath- 
ered from all available sources. Use of 
lake sediment deposits to note stages of 
high and low water levels was abandoned 
because they proved either negative or 
indefinite. In order to modify an other- 
wise undue influence of individual cli- 
matic stations with very great or unusually 
small rainfall, the precipitation data from 
each station during the entire period of 
record-taking were weighed equally with 
those of every other station. The rainfall 
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year was regarded as from October to 
September. The annual (October to Sep- 
tember) streamflow of each region was 
calculated in the manner described in 
U. S. Geological Survey water-supply pa- 
pers. 

Individual tree rings are reported to 
show intermittent correlation with Octo- 
ber-September precipitation during about 
50 per cent of the years. The author 
states: “While tree-ring curves, like those 
presented, when taken alone, permit only 
general and somewhat conditional conclu- 
sions concerning past rainfall fluctuations, 
they acquire greater significance when 
supported by other types of evidence.” 

Judging from the more-than-average 
width of the tree rings at Susanville, 
California, and at Lakeview, Oregon, the 
first quarter of the nineteenth century is 
interpreted to have been a time of ample 
water in that area. There seems to have 
been a drought in the 1840’s, ample water 
in the middle °50’s, low precipitation 
in 1858, and high again in 1861 or 1862. 
Goose Lake is interpreted to have been 
very low in the early ’50’s, filling in the 
’00’s and to have overflowed in 1869. A 
second climax of heavy rainfall appears 
to have been reached in 1881. Weather 
records have been recorded in that region 
somewhat generally since 1890. 

During the first part of the nineteenth 
century, conditions in Modoc and Lassen 
counties, California, apparently were gen- 
erally similar to those in Lake County, 
Oregon. Precipitation seems to have in- 
creased from the 1840’s until 1853, and 
then decreased until 1859. There was evi- 
dently heavy precipitation in Plumas 
County in 1881, followed by dry years 
from 1885 to 1889. Records have been 
kept in the Modoc-Lassen region since 
1888. 

Precipitation has varied greatly in the 
Truckee-Carson-Walker region of western 
Nevada, as appears to be characteristic 
of arid regions generally. No better in- 
dication of these variations could be given 
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than the change in the water level 
Pyramid Lake, which has amounted to 
feet within historical times. | 

The water levels of other lakes hav) 
also varied but not to such a great exte 

The growth of trees is regarded a} 
usually being determined by a compleg 
of interacting factors and conditions. Mo} 
important among these are the climat 
and the amount of foot materials storeg 
in the wood. The principal climatic fae 
tors are reported to be moisture, temperep 
ture, light, humidity, cloudiness, and sun 
light. In areas such as those under con 
sideration it is contended that water :} 
the limiting factor in tree growth, henc 
a comparison of the two was made. Treef 
were selected near Susanville and Lake; 
view. The width of the tree rings wat 
plotted and compared to the annual prey 
cipation. , 

Tree growth was proportional to Octch 
ber-September rainfall in only 49 per cer} 
of the years at Susanville, and in 56 pef 
cent at Lakeview. Peculiar features of t 
amount or time of water supply appear, if} 
the judgment of the author, to explair} 
the discrepancies of certain years, henc#) 
it is concluded that the growth-water sup 
ply relationship holds 75 per cent of thi 
time. The lack of correspondence in otheq 
years may be explained, Antevs point) 
out, by insect infestations, the after-effect4 
of dry seasons, and certain other factor} 
influencing growth. Antevs acknowledge: 
the weakness of his conclusions in statin, 
that tree ring curves permit of only gen# 
eral and somewhat conditional deduction 
concerning past rainfall fluctuations. Thos#} 
of us whose work in this field has beer 
confined to relatively restricted areas teneff! 
strongly to recognize the many factor# 
which may adversely influence tree ring 
precipitation correlations. 

In evaluating the publication, several 
questions arise. Use of tree rings ij 
made to determine precipitation befor: 
meteorological records were kept. Thiilf 
procedure is questionable, considerin; 
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that it was done before the relationship 
between tree rings and precipitation rec- 
ords was discussed, and especially in the 
light of the conclusions reached. In de- 
riving the data, cross dating must have 
been used, yet no indication nor explana- 
tion is made of this point. Also, no state- 
ment is made concerning the all-important 
matter of how the trees sampled were 
selected. 

The reviewer fails to see the reason for 
including a discussion of rainfall in the 
Humboldt and Great Salt Lake regions, 
for no trees were examined there, and 
rainfall there could not have influenced 
tree growth at Lakeview and Susanville. 

The author’s enumeration of the factors 
influencing tree growth, although not all- 
inclusive, appears justified. Presumably 
moisture is the limiting factor to tree 
growth in the area under consideration 
for at least a portion of the time. It is 
also quite certain that growth is influ- 
enced, in certain years, by many factors 
other than precipitation. 

The report impresses one as a fairly 
conservative treatment of the subject of 
dendroclimatology, and leaves ample un- 
certainties as to the reliability of this 
method of attack in the interpretation of 
past climates in the region concerned. 

ARTHUR W. SAMPSON, 
Division of Forestry, University 


of California. 
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An Introduction to American For- 
estry. By Shirley W. Allen. 402 
pp. Illus. McGraw-Hill Book Co., 
New York. 1938. $3.50. 


Although this is the eighth volume to 
appear in the well-known American For- 
estry Series, it is in a sense number one 
of the group since it serves as a general 
introduction to the others. Hence it may 
not be amiss to tell briefly what the 


series is about. Eight volumes so far 
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have been published under the consulting 
editorship of Dr. Walter Mulford. In ad- 
dition to Professor Allen’s introductory 
book, they include texts on silviculture, 
forest pathology, identification of the 
commercial timbers of the United States, 
forest mensuration, forest insects, den- 
drology, and forest management. Alike 
in format and written by outstanding au- 
thorities in these fields, they have been 
accorded a useful and honorable place in 
the literature of American forestry, par- 
ticularly in forestry education. 


Professor Allen’s book is described by 
the publisher as a general text for be- 
ginning classes. With several modern 
and otherwise authoritative elementary 
textbooks available one might at first 
thought question the need for another. 
The reason is not hard to find. Its ap- 
proach is new and it does not duplicate 
in essentials any text of similar character. 
In short, it should very adequately serve 
the student in preparing for his technical 
study. 

But it is to quite another group that 
the present reviewer wishes to commend 
this book, for it would be a mistake to 
leave the impression that it will be of 
value to the student only. Seeking to 
present, as he does, “a view of the whole 
picture” of the science and art of for- 
estry, the author never loses sight. of the 
interrelationship of the many and com- 
plex elements which make up the forestry 
business. Although each of the 21 chap- 
ters is a separate entity, complete in itself 
with literature citations, they follow one 
another logically, and the total together 
with the appendix provides a general, 
but remarkably comprehensive, view of 
the historical background and _ present 
status of forestry in America. 


Especially noteworthy are Chapters 15 
and 16, which though only 36 pages long, 
describe in documented detail public for- 
estry policy in the United States. In 
them are listed and explained the more 
important federal acts which have so pro- 
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foundly influenced the course of forestry 
in the nation, and about which, it must 
be admitted, many foresters know little 
more than their names. 

As an up-to-date reference work, there- 
fore, the book will be found valuable to 
the general practitioner, regardless of 
whether he graduated in forestry one year 
or twenty years ago. Some of its most 
useful information is packed in the Ap- 
pendix in small type. Appendix F, for 
example, tells what foresters do and what 
they earn in the various fields of employ- 
ment, federal, state, and private. This 
part is so interesting that it deserves to 
have been presented in chapter form, per- 
haps in greater detail. 

The numerous illustrations have been 
carefully selected and have been satis- 
factorily reproduced. 

In writing the book, the author “cher- 
ished the hope that it may be useful out- 
side as well as inside the classroom.” He 
should not be disappointed. 

Henry E. CLepper. 
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The Nation’s Forests. By William 
Atherton DuPuy. 264 pp. Illus. The 
Macmillan Co., New York. 1938. $3. 


“For the most part,” says F. A. Silcox 
in an introduction to this book, “those of 
us who handle forest problems are tech- 
nical men. It seems difficult for us to 
tell, simply but graphically, about the 
vast public properties entrusted to our 
care; about what those properties are, 
how they are used, how—directly and in- 
directly—they affect the average citizen; 
how they make more jobs; how they add 
to the security and stability of families 
and communities, and increase the perma- 
nent wealth of a nation. 
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“It is therefore a pleasure when 
writer like Mr. DuPuy, whose province - 
is to translate complicated subjects int 
easy and pleasant reading, becomes inter 
ested in our work and in the natione 
forests.” 

Easy and pleasant reading is this book#} 
Foresters will enjoy reading about them 
selves and their work in the nontechniceg} 
language of a lay observer, seeing them 
selves through different glasses. And iff 
it is as widely read as it should be, 
book should perform a distinct servic@) 
in promoting a wider and better under 
standing of our public forests and theii 
purposes on the part of the genera 
citizenry, particularly the rising generag 
tion. 

The book deals primarily with th# 
story of national forests. The openin;} 
chapter, “Everyman’s Forest,” describe 
their extent and location and draws 
hypothetical picture of what the acre ana 
a half that represents each American citi) 
zen’s portion of them would look like, iff 
the national forests could be so dividec# 
Other chapters take up the _historica 
background of the country’s forests, anu) 
present-day activities in timber managef) 
ment, planting, erosion control, fire prod} 
tection, recreation, wildlife, and raag# 
management. One chapter is devoted tel 
wilderness areas, and another to product 
of wood. State and private forestry aci 
tivities are discussed in the closing sec! 
tion of the book. | 

The Nation’s Forests was prepared espe} 
cially as a supplementary reading tex) 
for students of high school and college 
age but it should find a much larger! 
audience. The book has more than « 
hundred full-page photographic illustra} 
tions, excellently reproduced. 

C. E. RANDALL, 
U. S. Forest Service. 
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Bartlett No. 1-W Compound HEADQUARTERS FOR 


Lever Tree Trimmers—Rope Pull S W E D i S H 


No. 1-W Tree Trim- 
mer is the most 

powerful cutting tool \ INCREMENT BORERS 
we have ever pro- Z 

duced. It has the = 
Oompound Lever 
cutting head and will } 
sever any branch up 
to 1144” in diameter 
with the slightest ef 
fort. 6 ft. pole or 
longer if wanted. 


No. 44 Pole Saw for | 
larger limbs. Has a ijjic: Increment Borer 
16” blade curved or 4 ~ I | Pena for a 


straight as you pre- 

fer. Peg tooth—7 per inch. Any length 
pole up to 16 ft. Longer by using extra 
sections with positive locking sleeve. 


Bartlett-Detroit Tree Paint 


For destroying and preventing 
the growth of wood destroying 
fungi and for the protection of 
¥ wounds, use BARTLETI’S TREE Increment Borer when not in Use. 
Spe Sead spplict with or- 

inary paint brush. . 

ET Sia a rin ea Write For A Complete Catalog. 


U. S. Gov’t., Public Utilities and 
y BARTLETT We Pein Tee Rcpores Keuffel & Esser Co. 
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3015 E. GRAND BLVD. CHICAGO — ST LOUIS — SAN FRANCISCO — 
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BY Frank H. Lamb 


Here is the story, romance and economic 
contribution of the evergreen trees and 
forests of the world. The author has spent 
forty years in intensive study of the sub- 
ject, both in laboratory and field. He has 
visited the great forests of the world and 
has seen every forest area and industry in 
the United States from Alaska to Panama. 
Every forester and lumberman will find 
what he has to say not only interesting but 
highly informative. Illustrated with 80 
magnificent photographs from the four 
corners of the earth. $3.50 


W.W. Norton & Co., 70 Fifth Ave., New York 
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Christmas Seals 


PROTECT YOUR HOME AND FAMILY 
FROM TUBERCULOSIS 


BUY them from your local tuberculosis 
association 

USE them on your Holiday letters and 
packages 
The National, State and Local 


Tuberculosis Associations in the United States 


—— 
———————————— 


“PORTER 
wey POINTCUT 
x up of a pine P R U N E R 


Pointcut Pruned 


The Pointcut earned its high 
reputation in forest pruning on four 
important points. It is fast—its lev- 
erage principle and power shift 


making its use easy and untiring. 
It is efficient—its two sharp blades 
cut clean and close—eliminate the 
tendency of live limbs, when 
sawed, to strip down the bark. It 
is powerful—cuts to capacity on 
live or dead limbs up to 1%” 
diameter. It is rugged—the cutting 
blades are of drop forged, heat- 
treated steel, accurately ground 
and fitted. A guaranteed tool. Ask 
your dealer, 


H. K. PORTER, INC. 


EVERETT, MASS. U.S.A. 
THE BOLT. CLIPPER PEOPLE — EST. 57 YEARS 


* THE NATION’S FORESTS * 


by William Atherton Du Puy, with an introduction 
by F. A. Sileox, Chief of the U. S. Forest Service. 
152 superb illustrations. 


Recommended as the best introduction to a clear view of the problems 
underlying forest conservation and the national benefits resulting from 
it. Mr. Du Puy tells the whole story in its true perspective irom the 
tragic years of timber madness up to the latest achievements of the 
U. S. Forest Service. This is a brilliant account of your work from the 
layman’s viewpoint. $3.00 at all bookstores, or 


THE MACMILLAN COMPANY, 60 Fifth Avenue, New York, N. Y. 
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FOREST TREE SEED 
CERTIFIED AS TO ORIGIN AND SPECIES 
Correspondence invited with seed collectors. 
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